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PRIBILOF FUR SEALS 
By G. C. L. Bertram* 


His article is based on a visit to the Pribilof Islands during the summer 
i 1949, I flew in to St. Paul Island at the beginning of July and 
returned in mid-August. While at the islands I was the guest of the 
United States Fish and Wildlife Service. My visit was made possible by 
a grant from the Arctic Institute of North America’ and was also spon- 
sored by the University of Alaska. To these three bodies | am deeply 
grateful. In a more personal way I wish to thank very warmly those 
many people who were so helpful and hospitable to me, mentioning in 
particular Victor B. Scheffer and Karl W. Kenyon. 


Hisrory oF THE PrisiLor Herp 

The story of the discovery, exploitation, and eventual conservation 
of the fur seal herd of the Pribilof Islands has been described in detail 
elsewhere. I shall therefore give a brief summary only. 

The herd of fur seals at the Pribilof Islands was discovered in 1786 
by a Russian expedition. ‘The islands were uninhabited at that time but 
soon Aleuts were established on the two main islands, St. Paul and St. 
George, to work in the sealing industry which started immediately. For 
the next ninety years the seals and the immigrant Aleuts suffered various 
vicissitudes, bet in general the management of the seals was perhaps morc 
enlightened than that of the men. Hlowever, after 1876, when the 
United States acquired the Pribilofs through the Alaska purchase, the 
lot of the human inhabitants became more desirable than that of the seals. 
Pelagic sealing developed, the animals being killed on the high seas 
irrespective of season, sex, or condition. Very many were wounded or 
killed but sank before they could be recovered and the wastage was 
extreme. By the end of the first decade of the present century the herd 
had diminished from its former several millions to something less than 
a total of 200,000 survivors. 

In 1911 an international convention was signed under which the 
participants (Great Britain, Japan, Russia, and the United States) agreed 
to prevent pelagic sealing by their own nationals. The convention 
covered the less important Japanese Kaihoto and other islands and the 
Russian Commander Islands as well as the herd at the Pribilof Islands. 
In return for relinquishing the rights of pelagic sealing, each government 
received a percentage of the annual crop. The convention was terminated 
23 October 1941 by the withdrawal of Japan. At present, under a 
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provisional agreement between Canada and the United States, the pro- 
duct of the Pribilof herd is divided between the two governments. 20 
per cent being Canada’s share and 80 per cent that of the United States 
which is responsible for the management of the herd. Thus Canada 
receives one-fifth of the annual harvest of skins in payment for the loss 
of earlier opportunities for sealing, but supports none of the direct costs 
of production. Soon new negotiations will have to be undertaken to 
prolong the rational and excellent state of affairs which has governed the 
Pribilof herd since 1911. 


BiotocicaL Basis ror ExPLorratrion 


No maminal in the wild state lends itself more conveniently to 
rational exploitation than the fur seal. Because the animal is highly 
polygamous, one bull being sufficient to serve up to one hundred cows, 
and the sexes are born in equal numbers, a large surplus of males. is 
removable without any damage whatever to the breeding potentialities 
of the herd. Linked with this polygamy is a great disparity in size of 
the sexes, the adult bull weighing approximately five times as much as 
the cow. Conveniently, the younger males tend to haul out during 
the breeding season despite the fact that their smaller size and the habit 
of the species makes it quite impossible for them to exert their sexual 
powers until they are several years older than the age at which the cows 
first become pregnant. It is therefore not difficult to harvest a large 
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proportion of these young surplus males whose skins are at their prime 
and unscarred by adult fighting. 

For many years the herd of fur seals at the Pribilof Islands has been 
carefully cropped in this manner, the annual harvest now being about 
70,000 skins. It affords to the world the finest example of the rational 
exploitation of any wild stock of animals. 


Comparison with other marine manmnal fisheries 


Particular comparison may be made with the stock of southern 
elephant seal at South Georgia where, under the auspices of the British 
Colonial Office since 1908, the herd has increased greatly under rational 
harv esting. There, also, a highly polygamous species is the basis of the 
operations but the harvest consists of a large proportion of the adult males 
for their blubber oil. The inclemency of the surrounding seas and the 
distance from centres of population are sufficient protection from pelagic 
slaughter so that territorial sovereignty alone is sufficient for control. 

In contrast, an International Whaling Commission has been necessary 
to control the world’s whaling effort. Here, apart from other regulations, 
an annual over-all quota of oil is set and the season is ended when that 
total (at present 16,000 blue whale units) has been taken. Necessity for 
speed now makes for efficiency of operation but it has yet to be seen 
whether the quota exceeds the rational harvest from a depleted stock. 

Another interesting contrast is the present state of the harp seal stock 
of the North Atlantic. The Newfoundland section of the seal population 
is of most importance, both in size and need for action. Here is a great 
fishery of long standing where the animals are killed on the ice beyond 
territorial jurisdiction in a manner entirely irrational from the conservation 
point of view. The people of Canada (Newfoundland) and Norway 
are most concerned. Although basic scientific knowledge of the fishery 
is not as complete as is desirable, the time is ripe for international and 
rational control by treaty, difficult as that may be to attain. 


Present Recime av THE Pripitor Istanps 


After the signing of the 1911 convention the depleted herd was 
given a complete rest from exploitation for several years. Since then a 
highly successful regime has been maintained. Here is an example of 
a very close working combination between government and its own 
appointed operator. The United States Government, as represented by 
the Fish and Wildlife Service, is responsible for the well-being both of 
the island Aleuts (a few hundred) and of the fur seals. 

The government itself harvests the crop. The officials in charge of 
the islands, together with the island Aleuts, who are legally wards of 
government, drive, select, and club the appropriate number of young 








Processing of sealskins on St. Paul Island. 
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males during the annual sealing season (essentially from June 18 to July 
27). As the killing gang is at work others, with machine-like organiza- 
tion, stick, split, and strip the animals, a process which can be completed 
by a team within the minute. The skins are then trucked the few miles 
to the village where, still warm and within two hours of death, they are 
counted out by government and counted in by the Fouke Fur Company 
of St. Louis, Missouri, the highly efficient appointed operator, whose duty 
it is to process the skins and handle them until they are put on public 
auction to government account. 


Each summer the company brings to the islands a score or so of 
workers from St. Louis to take charge of the operations and to perform 
the highly skilled work of blubbering the skins. In addition, about one 
hundred Aleuts are brought as hired labour from the Aleutian Chain. 
Each skin must pass through many processes before it reaches the market 
in its finished superlative quality. Major processes, after washing and 
blubbering, include salting, barrelling, transport to St. Louis, more wash- 
ing, removal of the guard hairs, and dyeing. 


The relationship between government and its operator is extremely 
close and well organized. Great care and detail are involved throughout 
the operation, every seal killed being measured and recorded by govern- 
ment. Selection is such that more than three-quarters of the total animals 
harvested are between 41 and 45 inches in length, the official limits of the 
three year old male class. The marking system of skins by the agent is 
so detailed that any skin sold at final auction can be traced back to the 
day of death at a particular rookery. 


The annual production now runs at about 70,000 skins and that 
figure may fairly be suggested as the annual crop in future. The value 
of the finished skins averages about $70.00 each at final auction at St. 
Louis. Four-fifths of the harvest comes from St. Paul Island, one-fifth 
from St. George Island. On St. Paul a by-products plant treats all the 
carcasses to provide blubber oil and a carcass meal. The sale price of 
the by-products from each seal totals roughly $1.50. 


Furure OurLook AND PROBLEMS 


Having briefly described the history of the Pribilof fur seal herd 
and its present regime, I should now like to consider certain points of 
policy and some of the problems involved, as well as the effect of the 
herd on the interests of others. The task is not easy, and in writing this 
I am both very sensible of the privilege of being permitted to work on the 
islands, and appreciative of the beneficence and quality of the administra- 
tion no less than of the kindness and talents of the administrators and 
biologists. 
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Part of the Northeast Point Rookery, St. Paul Island; the platform and towers on the left 
are used in making the annual computation. 


The primary objectives of the United States Government and of the 
Fur Seal Convention of 1911 have been splendidly fulfilled. There has 
been a more than tenfold increase in the herd in less than forty years and 
the present size and value of the fur seal herd are very real tributes to the 
wisdom, resourcefulness, and skill of the management. Throughout the 
world there is no equal achievement in the successful detailed manage- 
ment of any wild stock of animals. The Pribilof fur seal herd 
shining example to those dealing with conservation problems. 


Computation 

It is claimed, and I believe it to be true, that from the richly vegetated 
hillock overlooking the Northeast Point rookery on St. Paul Island more 
lange mammals can be seen 
than from any other point 
on earth. Feelings of won- 
der and satisfaction arc 
derived from the sight of 
the closely packed myriad 
seals, particularly when it 
is realized that here is the 
outcome of a well-found 
international convention 


Week-old pup. 
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in combination with the organization of an able national administration. 
However, the sight suggests the question: How many seals are there in 
the herd? This question raises one of the leading problems, that of 
computation. 

For obvious reasons enumeration of the herd is desirable, and for 
nearly forty years an annual computation of the herd has been made and 
published. This computation, which was started in 1912 and has been 
continued with increasing refinements to the present time, purports to 
show the composition of the herd analyzed into about a dozen standard 
classes, from pup to harem bull. In the earlier years it was based on the 
number of pups and the number of harem bulls, both of which could be 
counted with fair accuracy because of the depleted state of the herd at 
that time. Then efficient management began to pay its dividend in 
increased numbers. Since 1922 no complete counts of pups have been 
possible, and the only objective counts made have been those of apparent 
harem bulls at a particular date each year. Certain mortality figures, 
notably those of pups in the first year of life, which were probably nearly 
correct twenty-five years ago, have been used in all subsequent compu- 
tations. The mortality of pups on land is known to have increased 
greatly in recent years, but this information is not yet applied in making 
the computation, which has long been a purely administrative responsibility. 

The result has been that the annually published computation, despite 
small textual disclaimers, has suggested to the world a knowledge of the 
composition of the herd which goes far beyond what is proven. The 
fact is that successful management has produced a herd so large that it 
cannot be counted by any method so far devised. Likewise, continued 
computation over the years has produced an ever-increasing total for the 
herd which, though perhaps satisfying to an interested public, has increas- 
ingly made biologists un- 
easy. There has been little 
attempt so far to make the 
public realize that even 
the best managed stocks 
of animals will reach a 
ceiling in their numbers 
eventually and that the 
annual harvest will also 
reach stability or near it. 


Cow nursing pup. 
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Looking east on ot. George Island. 
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That the Pribilof herd probably came to its ceiling during or before 
the last decade is moderately clear to biologists. The killable animals 
have obviously not continued to increase in availability and the kill has 
levelled off at about 70,000 per year. Even official policy does not yet 
seem altogether to have absorbed this biological inevitability. 

There are many practical problems in estimating the numbers of a 
herd of several million animals close-packed in their great breeding 
rookeries. Several methods have been and are being attempted: harem 
bulls may be counted and a figure for an average harem applied; all pups 
may be counted on an assumed typical small area bearing some estimated 
proportion to the whole; calculations may be made upon the recovery in 
the kill of animals marked as pups (with numbered hog ear-tags on the 
fore flipper); photographic methods may be applied, on those rare 
occasions when the clouds part, with cameras in aircraft or suspended 
from anchored meteorological balloons. 


The net result so far is a brave display of ingenuity and effort but no 
method of reaching a satisfactory figure for the herd. So close-packed 
are the few great rookeries, so great are the size differences between new- 
born pups and aged harem bulls, so continuous the confusion and move- 
ment of cows and young males to and from the sea, indeed so fantastic 
the crowding and biologically ordained commotion, that no one can do 
better than say that probably there are between two and four million 
animals in the herd. 


Biological knowledge 

Apart from the basic problem of numbers, fundamental biological 
information on the fur seal is less than would be expected from the time, 
money, interest, and effort which have been devoted to the Pribilof seals 
since their discovery in 1786. It is not true, as is sometimes thought, 
that there is little more to be learnt of the biology and bionomics of the 
herd. Great opportunity exists for increase of biological knowledge 
and detailed investigations are now being made by Victor Scheffer, 
biologist in charge, and his assistant, Karl Kenyon. 

So far research on the fur seal has been mainly spasmodic and limited 
in scope. It was not until 1940, when the U.S. Bureau of Fisheries and 
the U.S. Bureau of Biological Survey were combined as the new U.S. 
Fish and Wildlife Service, that a long-term program of research was started. 
In this year, for the first time, mammalogists from within the managing 
agency set foot on the Pribilof Islands. There seems to be an insufficient 
appreciation of the position at the policy-making level. Lack of funda- 
mental knowledge of this herd, or of any other wildlife resource, 1s 
comparable to a factory without adequate fire insurance. The se 
logists are well aware of the position and are doing their best to remedy 1 
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Here are four examples of the present inadequacy of fundamental 
information: 


|. The average expectation of life for either sex is not known. 
a 


2, The average number of pups born to each cow in a lifetime is not 
known. 

3. The proportion of adult cows which fail to become pregnant in 

any one year is not known. 

4. The optimum size of the breeding reserve of males is not known. 

In the absence of such data all estimates of the theoretical rational 
yield of the herd are seriously deficient. So far the herd has been 
managed, and managed successfully, mainly by common sense. The 
question now is whether it could be managed better still through the 
application of specialized knowledge. 

The scope for detailed biological investigation is thus still great. 
Mass observation is gradually giving place to greater study of the indi- 
vidual. Soon most interesting results will be obtained by someone who, 
with paint splashes or otherwise, marks individual adults and subjects 
them to continuous observation during their time ashore. Much will 
be learnt. 

Apart from acquiring a general appreciation of the position of the 
seal herd, its census problem, its utilization, and other rather general 
matters, my personal and specialized research was an attempted analysis 
of the age composition of the female population. Through a variety of 
circumstances, the most important being a reluctance to disturb the 
rookeries, the female population has been less studied than might have 
been expected. A full analysis of the female population will remain as a 
long-term study but I hope that my work in 1949, based mainly on 
conclusions to be drawn from ovaries and teeth, may provide both a 
further step and a stimulus. 


Repercussions 
It is now being realized that the successful regrowth of a great 
herd of fur seals, from less than 200,000 to more than ten times that 
number in forty years, does not take place in a geographical or ecological 
vacuum. Repercussions are inevitable, and reactions, some not favourable 
to the seals, are aroused. Japan was becoming restive as long ago as 1926. 
Those now chiefly concerned are the great fisheries interests of 
Alaska and British Columbia which regard the seals as competitors for 
the ocean’s bounty of fish. They become apprehensive at the publicized, 
if exaggerated, ever-increasing total of the herd. They are stimulated by 
the over-simplified and magnified tale of coastwise migrations of great 


packs of voracious seals heading northwards in the spring to the passes 
of the Aleutian Chain. 
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The amount of food consumed annually by the Pribilof fur seals is 
prodigious, but its precise composition is as inadequately known as is the 
off-season distribution of the seals over the North Pacific and the precise 
areas from which the food is taken. What is known of the food of the 
fur seals is based on small samples killed at a distance from the Pribilof 
Islands. At the islands all seals come ashore with empty stomachs, a 
result of quick digestion and of feeding at a distance. In general the diet 
consists of fish and squids (Cephalopoda) in varying proportions. At 
certain times the fish are mostly herrings, but, in general, the more 
valuable commercial fish have so far been found to form only a small 
proportion of the diet. The eating of squids by seals is important since 
the squids are predators of fish: in this instance the seals are helpful to 
the fishermen. 

It is highly desirable that the fisheries interests should acquire a more 
comprehensive and balanced appreciation of the fact that both the seal 
industry and the fisheries are factors in the economy of the ocean. To 
achieve this, education based on further background knowledge is neces- 
sary. Prolonged lack of a wider appreciation makes the ground fertile for 
political pressure from the fisheries with risk of precipitate action. 


Primary attention seems now to be required along three lines. The 
first is the continued pursuit of the background biological data upon 
which all else snould ultimately depend, a pursuit in which Canada might 
wish to help more boldly. Second is the need for new publicity, not 
in the popular field, but for the outside scientist, the administrator and 
the fisheries executive, who would welcome an authoritative account of 
the seal herd, including its history, administrative story, census problem, 
and accumulated biological data. Of added interest would be a chapter 
on the story of human advancement at the islands by one versed i 
dev elopment problems over a wide field. Thirdly come the conferences 
and the planning for the future at the national and the international levels. 
One can give no higher praise than sincerely to hope that planning and 
agreement for the future may be as beneficent and rational as have been 
the administration and conservation of the herd during the last forty years. 
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NEPHELINE SYENITE AND IRON ORE 
DEPOSITS IN GREENLAND 


By Richard Bogvad* 


HE voyages of exploration to Greenland at the beginning of the 
ppc century aroused interest in the possibilities of mineral 
wealth in the country. As a result King Christian IV in 1605 and 1606 
equipped two expeditions to collect silver, which was supposed to have 
been found in large quantities, but only valueless mica was brought home. 
After this disappointment the matter was allowed to rest for barely a 
century, when fresh investigations were started; these have—sometimes 
with long intervals—been continued until today (2; +). Much time has 
been devoted to the investigation of copper and graphite occurrences, 
coal (lignite) has been mined for two centuries, and marble has been 
quarried. But so far the only mineral found which can be profitably 
mined is cryolite from Ivigtut. Recently, however, nepheline syenite 
and iron ore deposits have been investigated. 














ES NEPHELINE SYENITE 
ae es. 1 $ In| Greenland — nepheline 
, ys } Ps syenite' occurs in the Kangerd- 
| t ee “a \I lugssuaq district on the east 
c | coast (18, p. 38; 19, p. 41); be- 
Cy, hut | Le tween the Arsuk and Ika fjords 
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” land (15, p. 35; 16. p. 132; 17; 
mm 7 i), - 20, p- 60). Only in the last- 
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shawn ? Epakobshavn a. } be divided into the Igdlerfigsalik 
ange oweoo™ and [limausak-Kangerdluarsuk 
_ massifs, are there large quantities 
Coatnayp| wi ) of the zirconium-bearing min- 
— eral eudialyte®. K. L. Giesecke 
“ | (10), who made the first sys- 
5 Ivigtie | ,| tematic mineralogical investiga- 
~~ Manenaat = Pring| Christians Sud tion of Greenland from 1806 
= ps | to 1813, visited the deposits in 
Fig. 1. the Kangerdluarsuk district but 


‘Chief geologist, Kryolitselskabet Mresund A/S (The Cryolite Company), Copenhagen. 


‘Igneous rocks characterized by the predominance of alkali felspar and nephelite, 
NaAISiO.. 


\ silicate of sodium, zirconium, calcium, iron, and others. 
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. 2. Julianehaab district. 


mistook the red eudialyte for garnet. 

Steenstrup (15; 16) started geological investigations in this district 
in 1874, and, in 1888 and 1899, led two expeditions to the region. These 
expeditions were organized by the cryolite industry to collect eudialyte 
which, it was hoped, might prove useful in the production of gas (Wels- 
bach) mantles (13). Working teams from Ivigtut blasted out the 
eudialyte from the pegmatite dyke on the small island of Kekertausak and 
collected loose blocks in the naujaite* talus near the coast at the head of 
Kangerdluarsuk. The material was carried to the ship in sacks and 
baskets or was packed in barrels and rolled down the mountain. During 


*Naujaite, sodalite-foyaite, kakortokite, and lujavrite are varied types of nepheline 
syenite of peculiar mineralogical composition. 











Fig. 3. At the head of Kangerdluarsuk Fjord. Extreme left, Julianehaab granite; the dark partly s 
coloured area in the centre is naujaite which farther to the right is replaced by lujavrite and the 


the two years some sixty metric tons of material containing eudialyte 
were obtained, the material being sorted by hand picking and magnetic 
separation. However, it proved to be impossible to find any market 
for the eudialyte product, although the magnetic product containing 
arfvedsonite* and other substances was used by the steel industry. 


In 1900 Ussing and Bgggild made a thorough investigation of the 
nepheline syenite area, the geology of which has been reviewed in Ussing’s 
classical report (17). k. Wegmann (20) visited the deposits in 1936 and, 
as a result of his investigations, suggested theories, which were in part 
new, concerning their origin. Later, in 1946, A. Noe-Nygaard made 
a preliminary investigation of the region for a new geological map. 

Towards the end of the 1930’s there was a renewed interest in eudi- 
alyte because of possible use in the porcelain industry. In 1939 the writer 
went to the Julianehaab district on behalf of the cryolite industry and, 
in agreement with the Greenland Administration, began investigations of 
the nepheline syenites to determine whether they might be profitably 
mined. All known localities were visited; no ‘rich new deposits were 
found. 

Kangerdluarsuk must be regarded as the best area for mining develop- 
ment (Fig. 3). The harbour conditions are fairly good and five different 
kind of rocks containing eudialyte are found. Naujaite-sodalite-foyaite’, 
partly poor and partly rich in eudialyte, covers an area (from Kangerd- 
luarsuk to Tunugdliarfik) of at least 30 sq. km. with a thickness of several 
hundred metres. The average content of eudialyte is only 2.5 per cent, 
although there are areas with a higher content. Kakortokite’ covers some 
10 sq. km. of thicknesses of up to 400 m. and consists of alternating black, 
red, and white sheets. Of black and white kakortokite there are more 
than one billion tons containing + to 5 per cent eudialyte. The red 


‘A silicate of sodium and iron chiefly, belonging to the amphibole group. 
‘See footnote 3. 
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kite; on the extreme right are the jagged granite peaks of Kitdlavat. 


kakortokite occurs in sheets from 3 to 2 m. thick with an average of 2 
per cent eudialyte. There are several easily accessible deposits of Pe 
rock exposed at altitudes of less than 100 m., and large quantities are 
found higher up in the mountains. 

The war temporarily interrupted the investigation and not until 1946 
was it possible to mine small quantities of the five types of rock mentioned. 
These were blasted from the deposits in Kangerdluarsuk (Fig. 4+) and 
transported to Copenhagen, where the Cryolite Company has begun 
experiments to find out which type of rock is most useful, how the 
minerals can most easily be separated from each other, and which minerals 
may have economic uses. In 1948 samples were taken of most of the 
existing kakortokite sheets for spectrographic examination in order to 
discover the possible variation in the content of valuable elements from 
the lower to the upper strata. 

Initially the experiments were exclusively concentrated on finding 
a nepheline- containing product poor in iron, since the porcelain industry 
in Denmark was interested in a product of this nature because of the 
progress made by the Canadian nepheline industry (8). The samples best 
suited for this purpose, white kakortokite and naujaite poor in eudialyte, 
were separated magnetically. The fractions poorest in iron, however, 
because of innumerable microlites of arfvedsonite, etc., contained from 
0.14 to 0.23 per cent iron, which is too high a percentage for most uses 
in the porcelain industry. Furthermore, the nonmagnetic fractions con- 
stituted so small a part of the raw material that commercial competition 
with felspar would be impossible, if only because of the cost of trans- 
portation. Until a use can be found for the more valuable substances 
in the nepheline syenites from Greenland it will not be possible to produce 
a nepheline-containing by-product for the porcelain industry. 

The eudialyte from Greenland contains about 14 per cent zirconium 
oxide, 0.1 to 0.2 per cent hafnium (11, pp. 21-22), and 1 or 2 per cent 











Fig. 4. Mining nepheline syenite in Kangerdluarsuk. Near the top of the mountain the 
alternating sheets of kakortokite are conspicuous. 


oxides of cerium, lanthanum, praseodymium, and others (3, p. 494). In 
previous analyses of the mineral we find reports of niobium (columbium) 
or tantalum conteuts. Recently spectrographic analyses of eudialyte from 
naujaite and kakortokite showed 0.1 to 0.6 per cent niobium and 0.03 to 
0.1 per cent tantalum (Sture Landergren). In addition’ to these metals it 
will no doubt be possible to find still more interesting elements in such a 
peculiar chemical complex. 

Even though the nepheline syenite deposits of the Julianehaab district 
are much smaller than the Russian deposits of the Kol’ski Poluostroy 
(Kola Peninsula) (7; 1+) and, unlike the Swedish and Norwegian deposits 
at Alnén (9), Norra Karr (1), and Fen (5), are far from any industrial 
centre, the possibility of economic importance should not be excluded. 


[RON AND [RON ORE 

Greenland has both native iron and iron ore (2; 4+). In the basalt 
mountains of the Disko district telluric iron occurs in blocks weighing up 
to 25 metric tons. The best known deposit is at Uifak on Disko @. 
Four blocks of meteoric iron have been removed from Kap York in the 
Thule district. Three of these, the largest of which weighed 100 tons. 
were taken to the U.S.A. by Robert Peary, and Knud Rasmussen brought 
back a fourth block to Denmark. Both these occurrences were early 
discovered by the Greenlanders who hammered the iron into knives, and 
harpoon and arrow points. Otherwise the native iron is of no practical 
importance. 
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Fig. 5. 


The gneiss mountains at Ivigtut. 


Of the comparatively poor Greenland iron ores pyrrhotite, pyrite, 


and siderite may be mentioned. but these have not been found in quantities 


sufficient to justify mining. 


Some siderite, which occurs as a by-product 


from the milling of cryolite, is used to produce a small amount of pig iron. 


Magnetite is found in many places in Greenland but, with a few 


exceptions, only in insignificant quantities. 


Even the fair-sized deposit at 


Kap Gustav Holm, found by the writer on Knud Rasmussen’s 7th Thule 


expedition to the east coast 1s without 














c _ oy ray > ae ad's’ 
ES * Grgnnedal 
fied Si Te 
: \ tron Deposit 
y ‘I 
SC Es SY 
Ivigtut S 
‘ R "ys 
y % a 
Q 
(5 as 
Léi10° | ga «» me /61°10'4 
. - , 
) ay, 2 os i 
Me : a 
} y > 
/ AS J 
4 (& 7 
\ ys, 
h \ , © - 
. _ 
| Arsuk Island‘ J A iil 
| \ Se dj oe’ | 
al oe el 4e0 Li wee cy | 
Fig. 6. Ivigtut district. 


economic value because of the 
transportation problems. The 
deposit occurs in a mountainous 
area, situated 600 m. above sea 
level, and is approached by a 
dificult glacier. The only de- 
posit so far known which may 
possibly be promising is that at 
Grennedal in Arsuk Fjord near 
Ivigtut. 

The heavily glaciated gneiss 
mountains of the Arsuk Fjord 
area (Fig. 5), which in addition 
to the cryolite deposit contain 
massifs of syenite and nepheline 
syenite, have been visited by 
many geologists in search of new 
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cryolite deposits. Even though the main features of the origin of the cryolite 
had been established they did not succeed in finding another “Ivigtut”. The 
investigations were continued in 1938 when the writer introduced a special 
method for detecting fluorine in rocks, and the rock formations were 
systematically explored in the whole fjord district. During the course 
of this investigation several hand-sized pieces of pure magnetite were 
found between Ika Fjord and Grgnnedal, in an area where long stretches 
of the stream beds are coloured a rusty red. It later appeared, however, 
that the deposit was identical with that found in 1880 by the Swedish 
geologist N. O. Holst (12, p. 27). 

Immediately after the Second World War geological investigations 
of this area were resumed, and measurements with a simple magnetometer 
revealed two nearly adjacent areas with marked magnetic anomalies. In 
the years that followed these were more precisely delimited by a systematic 
magnetic measurement of the whole area, and several new deposits were 
found. This investigation (Fig. 8) was made by the Danish Meteoro- 
logical Institute under the leadership of V. Laursen and J. Espersen. At 
the same time Greenlanders dug trenches in the places containing most 
iron, and average samples were taken of the ore. Finally, the writer, 
assisted by H. Ramberg from the Geological Survey of Greenland, mapped 
the geology of the area. 

The Grgnnedal deposit (Fig. 9) is situated + km. from the sea at an 
altitude of 300 to 400 m. Access is comparatively easy as the ground 
rises evenly from the American base at the coast, but a stream crosses the 
route. The magnetic iron ore occurs together with limestone and siderite 
along a dyke system of diabase approximately 500 m. thick, which intrudes 
or is enclosed in nepheline syenite. Samples of pure magnetite have been 
analyzed by A. H. Nielsen who gives the following values for some of 
the constituents: FeO, 26.03%; Fe.O,, 68.96%; TiO., 0.89°.; MnO, 0.62°.; 
S, 0.01% and P, 0.048%. However, average samples from the trenches 
contain considerably less iron and more phosphorus, namely from 24.0 
per cent to 46.7 per cent iron and from 0.076 per cent to 1.54 per cent 
phosphorus. 

Kryolitselskabet @resund A/S (The Cryolite Company), in agree- 
ment with the Greenland Administration, plans to undertake diamond 
drilling at the iron deposit. A road has already been constructed and 
houses have been built for the drillers (Fig. 7). Work will commence 
some time in the spring of 1950 when the snow has melted at Grgnnedal. 
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Note: On the map of the Julianebaab district, Fig. 2, Kagssiarssuk in Tunugdliarfik Fjord 


is spelled Kagsiarsuk. 








TIDAL OBSERVATIONS IN ARCTIC WATERS 


Notes by T. H. Manning and by R. W. Rae 


Nores ON THE Tipes ALONG THE SoutH Hupson Bay ann West JAMEs 
Bay Coasts—By T. H. Manning 


KNOWLEDGE of the time of high and low water and of the tidal range 
A: always important for coastal travel by boat or canoe. Along the 
south shore of Hudson Bay and the west coast of James Bay such informa- 
tion is essential, for, except in the mouths of the large rivers, dry land can 
be reached at high tide only, and at many places there is over a mile of 
tidal flat at low tide. 

In 1947, while engaged in establishing astronomical control positions 
for the Geodetic Survey of Canada, I travelled by canoe from Moosonee 
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On the south coast of Akimiski Island, 23 June 1947, waiting for the tide to rise. At low 
tide no water could be seen when standing up in the canoe. 


to York Factory and around Akimiski Island. We took no exact tidal 
readings but, as all our movements were conditioned by the tides, my diary 
contains fifteen casual observations on the time of high tide at fourteen 
places. Other information on the tides along this coast is so scant that 
these rough observations seem worth recording. The third column in 
the following table lists my 1947 observations of high tide in Central 
Standard Time; the figures in the last column and on the map give the 
difference to the nearest quarter hour between the time (CST) of high 
tide at the places listed and the time at which the peak of the same 
undulation passed Churchill as given in the “Tide tables’ for 1947 (1946). 
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Place Date of lime of high Difference between times 

observation tide in hours of local high tide and 

(CST) Churchill high tide to 

nearest quarter hour* 

Goose River August 18 1300 4 hours 
Little Cape August 3 1500 6} 
Cape Henrietta Maria July 26 1030 8? 
Lake River July 18 1745 103 
“Lat. 53°45" July 15 0330 113 
Raft River (Swan River) July 14 0230 11% 
July 8 2230 114 
Houston Point July 1 1830 12 
E. coast Akimiski Island June 29 1730 13 
Cape Duncan June 28 0700 16 
S. coast Akimiski Island June 23 1730 (?) 187 

Mouth of Attawapiskat 

River July 6 1830 21 
Lowaski (Derived from Dowling, 1904, p.11F) 20 
Albany (Derived from “Tide tables’, 1946) 18} 
Long Ridge Point June 16 2130 173 
Big Piskwanish June 12 1900 173 
North Point June 6 1430 173 
Ship Sands (Derived from ‘Tide tables’, 1946) 193 


* In reconverting these figures to obtain the time of high tide at any of the southern James Bay 
places, it must be remembered that, when the difference between the time of high tide at any 
given place and at Churchill is greater than the difference between the times of succeeding 
high tides at Churchill, the time of the earlier high tide must be used, since the times here 
given are those for the crest of what is assumed to be the same tidal undulation as it passes 
the places listed. 


The time differences between the local high tide and the Churchill 
high tide are clearly of a very approximate nature, since not only are the 
original observations very rough (an error of half an hour is quite likely), 
but they were made under varying wind conditions at different lunar 
phases without any certainty that all the places have the same tide type. 
Nevertheless, the figures do show in a rough way the progress of the 
tidal undulation along the Hudson Bay coast from Churchill to Cape 
Henrietta Maria and into James Bay. 


In speaking of the tides in James Bay, Lower (1915, p. +2 and 
diagram) gives the following generalized picture of the progress of the 
tide down James Bay, but unfortunately he does not indicate the detailed 
observations on which it is based. Our records, however, confirm his 
statement, except that the steadily increasing tidal interval along the 
southern Hudson Bay coast and around Cape Henrietta Maria indicates 
that the tide probably reaches James Bay from the northwest rather than 
from the northeast.’ 


“The tide enters the bay from the north, travelling from the straits 
in a southwesterly direction. It spreads uniformly over the entire body 
until it reaches Agumiski island and Neakwow [FE ‘kw an| point. At these 

'Lower’s account was written before Flaherty published his description of the Belcher 


Islands. A glance at a modern map will show that these islands are likely to interfere 
with a tide from the northeast. 
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Difference between observed times of local high tide and Churchill high tide to the nearest 
quarter hour. 


places it splits; that portion of the water that comes to Neakwow point 
divides, the main stream turning north and flowing along the coast toward 
the cape. The rest penetrates between Agumiski and Neakwow, flowing 
on down the strait. At the same time, that portion of the main tide that 
had gone down the east shore of Agumiski, travels southward until it 
reaches the “Cock” |Cockispenny Point|, and there divides in its turn, 
part of the water going on south to Moose river and part turning north, 
penetrating the Albany, flowing along the coast, becoming pursed up in 
the narrowing strait between Agumiski and the mainland, and finally 
meeting the northern half of the tide in the neighbourhood of the 
Manowinan islands. The results are: (a) Four high tides a day around 
the Manowinan islands; these come in pairs and the crest of each member 











Looking southwards from the mouth of the Raft River, near high neap tide, 1 September 

1947. The mud and sandflats near the sea show white; the areas of short grass covered by 

the higher spring tides are grey, the long grass and sedge marshes are darker, and still 

darker are the patches of dw arf willow and birch; the nearly black lines, upper right hand 
corner, are ancient strand lines now wooded with spruce and willow. 


of the pair is not far apart. That is, shortly after tide A has begun to 
ebb, tide B becomes full. (b) A tide race of considerable violence in 
the strait. The currents are so strong here that a sound of considerable 
depth has been hollowed out. . . .” 


The even progress of the tide along the west coast of James Bay is 
interrupted by Akimiski Island and the two Twin islands which reduce 
the width of the bay by about half. The four hour delay between the 
time of high tide at Houston Point and at ( Jape Duncan is probably due 
to the damming effect of this constriction. Sixty miles south of Cape 
Duncan across the wider bay at Halfway Point, the tide is apparently 
only about one and a half hours later, although along the coast to north 
and south of there the tidal interval increases rather rapidly. The differ- 
ence of an hour and a half between the time of high tide at North Point 
and at Ship Sands may in part be due to the influence of the Moose River 
at the latter place. At Moosonee, the tide is 1 hour 31 minutes later still 
(“Tide tables’, 1946). At Fort Severn, we thought it was one to two 
hours later than at the mouth of the Severn River. At Fort Albany, 








a, 





Cape Duncan, Akimiski Island, looking south at low tide, 1 September 1947. Gullery Island 
in distance. The arrow points to the Geodetic Survey's tablet and beacon. 


Attawapiskat, and Weenusk, similar delays are to be expected. 

When we were at an island, possibly one of the Manowinan Islands 
mentioned by Lower (see above), about 5 miles north of the mouth of 
the Attawapiskat River, we observed a halt of half an hour or so in the 
ebb. This probably occurred about two hours after the tide was high, 
but unfortunately the details were not recorded. 

In the quotation from Lower given above, reference is made to the 
rapid tidal currents between Akimiski Island and the mainland. Off Cape 
Duncan, at the other end of Akimiski Island, they are almost equally 
strong, and for 3 or 4 miles west of the point the usual James Bay mud 
has been swept away, leaving clear water and boulder shoals. Captain 
William Coats (Barrow 1852, p. 53) says that the tides near the south 
and east part of Akimiski Island set nearly northeast and southwest, and 
that the ebb runs pretty briskly to the eastward. 

The ‘Tide tables’ for 1947 (1946) give the rise of tide at Nelson as 
14 to 16 feet at springs, and 11 feet at neaps. This rise probably decreases 
gradually towards Cape Henrietta Maria, where Anderson (1914) gives 
the rise of spring tides as 9 feet, and that of neaps as 6 feet. The “Tide 
tables’ give the spring rise at Ship Sands as 8} feet, and the neap rise as 54 
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feet. At intermediate places in James Bay there does not appear to be any 
great variation from these figures, but because of the wide tide flats, 
estimates of the range are almost impossible at most places on the west 
side of James Bay. In Akimiski Strait the action of a double pair of 
tides may reduce the range. Coats (Barrow, 1852, p. 27), Low (1888, 
p. 32J), Dowling (1904, p. 11F), Lower (1915, p. 42), and Manning 
(1948, p. 40) have all observed that continued northerly winds give rise 
to exceptionally high tides, while southerly winds produce abnormally 
low tides in James Bay. The same is true along the shallow south Hudson 
Bay coast, and at the mouth of the Severn River an old Hudson’s Bay 
Company’s schooner can still be seen inland on the grass where it was 
driven by a northerly wind and an exceptionally high tide many years ago. 
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Tipat Osservarions at Reso-ure Bay anp IsacHsEN—By R. W. Rae 
During the summer of 1949 an attempt was made by the staff of the 
weather station at Resolute, N.W.T. (74°41 N., 94°55 W.) to determine 
the tidal range in Resolute Bay. The following account describes the 
methods used and gives a brief summary of the results obtained. 

The site for the tide marker (Fig. 2) had to be chosen with some 
care to avoid drifting ice. There was no pier or wharf on the bay to 
which the marker could be attached and it was necessary to mount it on 
a wooden platform which was weighted in position with rocks and 
gravel. By the second week in July a sufficiently wide shore lead had 
formed in the bay ice, and the tide marker was installed at a point near 
the mouth of a small creek where it was surrounded on three sides by 
gravel bars (Fig. 1). It was hoped that any drifting ice would ground 
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Fig. 1. The tide marker in Resolute Bay. 
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Fig. 2. The weather station at Resolute, showing position of the tide marker. 
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on these bars before reaching the marker. This was found to be the 
case and the marker was dislodged by ice on a few occasions only during 
the summer, although there were numerous large blocks of ice in the 
vicinity almost continuously. Whenever the marker was shifted by ice 
it was reset as closely as possible in its previous position, a geodetic bench 
mark on the beach nearby being used as reference. On August 16, a 
huge block of ice upset the marker and it was not possible to re-erect it 
until August 22. On August 28, drifting ice tore the marker from its 
platform and it was only found on September 4, some two miles from its 
original location. Owing to the lateness of the season, the marker was 
not remounted after this accident. 


Readings were made with a high-powered telescope mounted beside 
the door of the operations building i in the camp area. Since there was 
continuous daylight during almost the entire period, it was necessary to 
visit the beach only when visibility was poor or when drifting ice obscured 
the marker. An attempt was made to obtain several readings near each 
high and low tide with a few intermediate readings. This could not 
always be done, for occasionally other duties interfered with the tidal 
observations, or the marker was obscured by fog, snow, or drifting ice. 


Resoture Bay 
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Fig. 3. Tidal readings at Resolute and Isachsen. 


Fig. 3 shows the magnitude of tidal readings taken in July and 
early August plotted against the time of observation. Where insufficient 
readings are available to draw in the curve with certainty, the line is dotted. 
Phases of the moon are also shown. 


A thorough analysis of the results is being made by the Hydrographic 
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Service of Canada. However, the following general points may be noted 
from Fig. 3. 


1. The spring tides occur approximately one day before to two days 
after new and full moon. 


2. The neap tides occur approximately one day before to three davs 
after the moon’s quarters. 
3. There is an inequality in range between the two tides of the day 


and the intervals of time between successive high tides and suc- 
cessive low tides do not remain constant. 

+. The minimum range, which occurs at the neaps, is less than half the 
maximum range, which occurs at the springs. 


wa 


The maximum tidal range is approximately six feet. 

This type of tide is described by the Hydrographic Service as “a 
mixed tide, primarily synodic, with a considerable diurnal inequality” 
The declinational effect can be seen clearly by studying the tide curve 
in relation to the moon’s position with respect to the celestial equator, 
which was as follows 

July 9 Maximum south declination 
16 Moon on equator 
23) Maximum north 
29 Moon on equator 
August 5 Maximum south 
12. Moon on equator 

Tidal readings were also taken at Isachsen, N.W.T. (78°47 N., 
103°32 W.) during the first week in September. These readings are 
plotted in Fig. 3. The maximum range in this period was less than 1 foot 
6 inches. If it had been possible to obtain readings near the time of a full 
or new moon, somewhat larger tidal ranges would undoubtedly have been 
recorded, but in any case it appears that the tidal range at Isachsen is only 
about one-half as large as at Resolute. 


Although it is realized that the observations obtained at Resolute and 
Isachsen are limited, they nevertheless provide some data for places from 
which little tidal information was available previously. 


REFERENCES 


Dawson, W. Bell. “The tides and tidal streams with illustrative examples from Canadian 
waters. Dept. of the Naval Service, pp. 1-43, Ottawa, 1920. 


Harris, R. A. ‘Arctic tides’. U.S. Dept. of Commerce and Labor, Coast and Geodetic 
Survey, pp. 1-103, Washington, 1911. 

Editorial Note on Tidal Observations at Resolute Bay by Mr. R. W. Rae 
The records obtained by Mr. R. W. Rae at Resolute Bay can be 

supplemented by those taken on board the Sophia at Assistance Bay 

(74°38 N., 94°15 W.) some ten miles to the east. In 1850-51 Captain 
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William Penny led his two ships, the Lady Franklin and the Sophia, to 
Baffin Bay and Barrow Straits in the search for the crews of the Franklin 
expedition. The winter of 1850-51 was spent at Assistance Bay, south- 
east Cornwallis Island, and throughout this period tidal readings were 
taken. The first reading was made on October 1, the last on April 12 
“in consequence of all hands, with the exception of two or three persons, 
having to leave the ships on travelling parties” (Sutherland, Appendix, 
p. clxxxvi)'. The record thus “extends over nearly six months and 
half, and shows the time of high and low water and the rise and fall 
throughout the whole of that time, with the exception of two or three 
short intervals arising from derangement of the gauge, or from extremely 
violent weather. It is computed from the register of the gauge poo on 
board the ‘Sophia’ ... The gauge was read off every hour, and, 
frequently as it could be accomplished the exact time of slack tide was 
observed, and noted together with the rise or fall since the preceding low 
or high water.” (Sutherland, Appendix, p. clxxix) 

The tide gauge “was prepared and set a-going on board the ‘Sophia’, 
under the superintendence of Mr. Manson, chief mate. . . . The arrange- 
ment was a line securely anchored at the bottom, ascending perpendicu- 
larly, through a hole which had to be kept open in the floe, up to the 
projecting end of the trisail boom, which, from being the ridge of the 
awning, was cight feet from the quarter-deck, and thence forward and 
down to the deck by means of two easy-going pulleys. To this descend- 
ing part a weight lighter than that at the bottom was attached, and as the 
ship rose and fell with the ice which surrounded her, thus responding 
freely to the advancing or receding tide, so did the oe against a 
graduated scale, which could be read off to half an inch. . . . The tide 
gauge was beneath the awning; this was a great comfort with coarse 
weather, since it could be read off, in the depth of -winter, by the assist- 
ance of the decklight. It was necessary, howevet, to go into the open 
air, to clear the hole in the floe through which the line passed; and this 
was all the more urgent in very cold weather, because then the coating 
of ice in it was so thick as to derange the indications of the weight against 
the scale. This opening was called the ‘fire-hole’, from the circumstance 
that water trom it would be useful in the event of fire breaking out on 
board the ship.” (Sutherland, Vol. 1, pp. 384-385). 


Throughout the period of observations Assistance Bay was ice- 
covered, the thickness increasing gradually from 2 feet 2 inches in October 
to 7 feet in April. The type of tide and the tidal range recorded at 
Assistance Bay appears to be comparable with Mr. Rae’s observations 
at Resolute Bay. 


‘Sutherland, Peter C. ‘Journal of a voyage in Baffin’s Bay and Barrow Straits, in the 
years 1850-1851’. 2 vols.; lii + 506 pp. and 363 + cexxxili pp., London, 1852. 











A PRELIMINARY NOTE ON TRICHINOSIS 
INVESTIGATIONS IN ALASKA 


By P. J. Brandly and Robert Rausch* 


RICHINOsIs in the arctic regions of the world has received considerable 
‘eens during recent years, particularly since the work of Roth 
(1948) in Greenland. In Connell’s (1949) review of arctic trichinosis 
some Alaskan and Canadian records were included but, until now, little 
has been known of the status of the disease in Alaska. Information avail- 
able at the present time indicates that the incidence of trichinosis is high 
in circumpolar carnivores and that marine mammals have a definite place 
in its epizootiology. Present knowledge cannot explain the survival of 
trichinosis in marine mammal populations, but it is evident that they may 
serve as important sources of human infection. 


The investigation of trichinosis and other animal-borne diseases in 
Alaska was instituted early in 1949 by the Alaska Health and Sanitation 
Activities, U.S. Public Health Service. P. J. Brandly directed the investi- 
gations until he resumed other duties in Washington, D.C. in October, 
1949. Since that time R. Rausch has continued the work, and the addition 
of two parasitologists to the staff will allow a considerably expanded 
program during the field season of 1950. 

Facilities for trichinosis investigation were made available at Point 
Barrow through the generous cooperation of the Arctic Research Labo- 
ratory, and Rausch spent considerable time during the past year on the 
arctic coast in order to obtain material from marine mammals. Animal 
examinations have also been made in subarctic Alaska, where, in addition 
to specimens collected by the writers, much material has been made 
available by the Alaska Branch of the U.S. Fish and Wildlife Service. 
During 1949 more than 1200 specimens were examined. 

The procedure for the determination of trichinosis in wild mammals 
has been as follows: suitable muscle tissue, preferably diaphragm, is 
examined microscopically for the presence of encysted larvae, and, if posi- 
tive, a count is made to determine the number of larvae per gram of tissue. 
Regardless of the results of this examination, a 50-gram sample of muscle 
tissue from each specimen is digested artificially at the U.S. Public Health 
Service Laboratory in Anchorage. A standard method of digestion of 
these samples, using synthetic gastric fluid, allows more critical observation 
and an accurate count to be made of larvae occurring in known amounts 
of infected tissue. 

*U.S. Public Health Service, Anchorage, Alaska. P. J. Brandly was on temporary 


leave, 1948-1949, from Production and Marketing Administration, Dairy Branch, U.S. 
Department of Agriculture, Washington, D.C. 
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Up to the present time the following mammals from Alaska have 
been found to be infected: 


From the arctic coast—polar bear, Thalarctos maritimus;, arctic fox, 
Alopex lagopus innuitus; red fox, Vulpes fulva alascensis; white whale, 
Delphinapterus leucas; Eskimo dog. 


From south of the Brooks Range—brown and grizzly bears, Ursus 
spp.; wolf, Canis lupus ssp.; wolverine. Gulo |. luscus. 


At the time of writing, nearly all species of land carnivores in Alaska have 
been examined as well as many other mammalian species less likely to be 
infected, including various rodents, shrews, and others. A detailed report 
of the findings will be made at a later date, when the number of examina- 
tions is considered significant. 

Although infection of the white whale was suspected earlier in 
connection with an outbreak of trichinosis in Greenland (Roth, 1948, p. 
789), it is difficult, on the basis of present knowledge of the feeding habits 
of these animals, to understand how infection occurs. During the periodic 
peaks of lemming population density, large numbers are sometimes found 
in the water where, according to Elton (1942), they are often eaten by 
various fishes. It is possible that fish-eating whales or other marine 
mammals might become infected through eating, directly or indirectly, 
infected lemmings. However there has so far been no published record 
of naturally-occurring trichinosis in lemmings, and we have found no 
infection in the lemmings examined. Moreover, there does not appear 
to be any tendency towards cannibalism among these rodents, by which 
means trichinosis might be transmitted from one animal to others.’ Rausch 
had the good fortune to observe a cyclic decline in lemmings (Lemus) 
on the aretic coast during the spring of 1949. No cannibalism was in 
evidence, although dead animals were abundant and natural food (vege- 
tation) was much reduced by the innumerable rodénts. It is known that 
walrus will kill and eat seals, and it is possible that some of the other 
marine mammals also have a less restricted diet than is generally supposed. 
From present knowledge it would appear that trichinosis is endemic in 
marine mammals, even though the incidence may be relatively low when 
compared with land carnivores. 

Although most of our work so far has been concerned with mammals 
other than man, it is of interest to note the results of a limited amount of 
skin testing of the people along the arctic coast. Of 70 adults tested in 
the village of Wainwright, 27 per cent reacted positively. A similar 
incidence was observed in Barrow village. Since marine mammals supply 
a large proportion of the natural food of these people, the possibility of 


'T. H. Manning records cases of cannibalism in Lemmus trimucronatus in captivity, 
even when there was ample food available. Arctic Circular, Vol. 3, No. 2 (1950) p. 21. Ed. 
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infections resulting from this source must be considered. The commonly- 
infected polar bear is killed in numbers each year in both villages and is 
generally used for dog food. If intended for human consumption the 
meat is usually cooked. Limited observations on the grizzly bear indicate 
that the incidence of infection in this species is less than in the polar bear. 
The coastal natives occasionally secure grizzly bears, Ursus richardsoni 
ssp., but they are also more commonly ‘used as dog food. The inland 
Eskimo kill several of these bears each year, but never eat the meat unless 
it is first cooked. 

Studies in progress at the present time should disclose more complete 
information on the importance of animal-borne trichinosis and its relation 
to man in Alaska. Certainly the disease is of epizootic proportions in vee 

carnivores, and must have been established in them long before man wa 
concerned. Uncritical observations made on the arctic coast suggest ma 
possibility that the arctic strain of Trichinella might be more resistant 
to low temperatures than is the strain found farther south. Further work 
is being done on this at present. A greater knowledge of the epidemiology 
of the disease is necessary before the consideration of any plan for the 
prevention of trichinosis in the native people. It should be noted that 
caution must be exercised in the formulation of such a plan in order to 
avoid serious interference with the nutritional balance of the people in 
the Arctic. 
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One of the younger Nuwata houses before excavation, August 1938. The porch roof is 
still intact. 


ESKIMO STONE HOUSES IN FOXE BASIN 


By T. H. Manning 


ATHIASSEN (1927a, pp. 113-123, 204-206; map) mentions a number 
M of Eskimo stone house ruins on the Foxe Basin coasts. Some of 
these sites he visited and described from personal observations; for others 
he had to rely on Eskimo information and Parry’s descriptions (1824). 
In 1939 Rowley (1940) obtained over 1500 specimens from a Cape Dorset 
site on Abverdjar Island near Igloolik, but the only signs of dwellings 
were three or four scarcely visible hollows. In 1949 Rowley excavated 
some middens on Igloolik Island. 


In 1938-40 my wife and I were in the Foxe Basin area, and in 1949 
| returned to the same region with an expedition sent out by the Geo- 
graphical Bureau of the Department of Mines and Resources. Archaeo- 
logical work was not the main purpose of either expedition but, on the 
first, houses at three separate sites were excavated and, on the second, three 
previously unrecorded groups of ruins were found. The specimens from 
the first expedition, which include both Cape Dorset and Thule types, 
have not yet been studied in detail, and are stored at the Cambridge 
University Museum of Archaeology and Ethnology. 

In 1938, with Eskimo assistance, we dug at Nuwata and at Storm 
Cove, both on Foxe Peninsula. At Nuwata, the houses were in three 
groups about 100 yards apart. The eastern group, which was nearest to 
the sea, was about 250 yards inland and 20 feet above high tide level. 
The western group was at approximately the same height, and the centre 
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One of the oldest Nuwata houses during excavation, August 1938. 


group, of two houses only, was about 15 feet higher. We dug twelve of 
the twenty-two houses, which apparently varied greatly in age. When 
we were there the porch roofs were still intact on the youngest houses, 
which did not appear to be much over one hundred years old. Several of 
the Nuwata houses, as well as those at Storm Cove, had been disturbed 
recently by the local Eskimo digging for curios to sell at the trading posts. 
In addition, they had removed most of the long whalebone roof supports 
for sledge shoeing and other purposes. “The Storm Cove ruins were about 
a quarter of a mile inland and 50 feet above sea level. There were five 
houses, all somewhat older than the youngest houses at Nuwata. Of these 
five, three were excavated. 

No Eskimo remains have been found, nor are any to be expected, 
along the low, flat coastline between Bowman Bay and Taverner Bay. 
Between the latter place and Piling, as well as up the Hantzsch River, 
there are numerous small beacons, some of which were probably used in 
driving caribou, and along the coast there are also tent rings and other 
old rock structures (Manning, 1943, p. 244). Amongst a group of these 
just east of Longstaff Bluff, is a possible house ruin. 


In 1949 I found a large group of apparently very old strong tent 
rings and caches between a large lake and the north side of the head of 
the centre arm of Piling. Nearby there was evidence of a modern 
snowhouse camp. Less than half a mile away a stone fish trap had been 
built where a small river flowed out of the lake. This trap is now about 
20 feet above tide level; the well built walls, which are about a foot high, 
can still be seen both below the surface of the stream and on the now drv 
banks. 


We saw no evidence that Eskimo had lived on Prince Charles, Air 














Photo: R. W. Packer 
Looking westward from the head of Piling, Longstaff Bluff in distance. Part of the fish 
trap can be seen in the foreground amongst the boulders and running out under the river. 


Force, the Spicer, or Rowley islands, but our visit to the two last was 
very brief, and we did not land at particularly likely camp sites. On the 
other two islands we covered a considerable amount of ground, including 
the comparatively high, dry ground of the northeast points which are 
the most attractive camping places on the islands. In 1949, however, 





Photo: R. W. Packer 
\ strong tent ring with unusually high walls at Piling. The entrance, between two large 
rocks, was very narrow; at the back there was a distinct bed platform. 


when G. W. Rowley was at Igloolik, he was told by an Eskimo that the 
grandfather of Peewatook (identification disc No. E5-628) had once spent 
a winter hunting caribou on a large island in eastern Foxe Basin. This 
island was identified on a large scale map as Prince Charles Island. 
Donald Coombs, geographer on the 1949 expedition, found a group 
of three houses at a height of about 50 feet, near the top of a long, narrow, 
limestone island (Arnot Island) off Cape Elwyn. They were fairly old, 
and marked only by a low wall around a shallow depression (oral 
information). The houses seen on the Calthorpe Islands by Parry (1824, 
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p. 285) were on a gneiss island, and therefore must have been a different 
group. 

In 1940 my wife and I dug part of one of a group of five, or 
possibly six, houses, nearly half a mile inland and about 100 feet above 
sea level on the left bank of the Jenness River. These houses must be 
near those described by Mathiassen (1927a, pp. 115-116) at Usugarsuk. 
Half-way between the old houses and the sea was the refuse, including 
numerous tin cans, from a much used snowhouse camp. 

In 1949 Coombs discovered a group of houses about half-way across 
the peninsula on which Cape Jermain is situated. This group consisted 
of two one-room houses and one two-room house. These houses were 
very small and of fairly recent date—probably about the age of those on 
House Island in eastern Hudson Bay (Manning, 1946) or slightly older 
than the youngest at Nuwata. There were also four houses on the same 
level which appeared older, possibly because the rocks and roofing 
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materials had been removed for building the younger houses. Beside 
the houses we found two skulls, an adult and a child, with their respec- 
tive lower jaws, and a third lower jaw.'| The adult skull showed the 
effects of alveolar abscesses in both upper and lower jaws. A knife or 
scraper handle, a shoulder blade scraper, and about six walrus bacula 
which had been fitted and lashed end to end to form a pole were also 
collected from the surface near the houses. It was from this peninsula, 
called Anangiarsuk by the Eskimo, that Mathiassen (1927a, pp. 127-129) 
obtained a small collection of artifacts which originated from a group of 
Eskimo who starved to death there about 1820. It is probable that the 
skulls we found were those of this group and, since the site is too far 
from the sea for a summer camp—there are no tent rings—and since it is 
an unlikely place for snowhouses, it can be assumed that these peopie 
had been living in the stone houses at the time of their death. Some of 
the Eskimo on Igloolik Island were living in stone and bone houses in 
1823, and other groups of recently used houses were seen by Parry and 
Lyon in northwest Foxe Basin. Those actually occupied on I[gloolik 
Island in 1823 were roofed with a temporary cover of skins (Lyon, 1825, 
p. 280; Parry, 1824, p. 358), but Lyon (pp. 235-236) also describes five 
houses which, although very dilapidated, were more permanently roofed, 
and which seemed to have been occupied recently. The Cape Jermain 
houses also appeared to have had complete roofs, but this is not always 
easy to determine, nor is it perhaps so important a characteristic as 
Mathiassen (1927b, pp- 132-134) considered. About half a mile south 
of the Cape Jermain houses, under a small bluff where good snow could 
be expected, we found evidence of a comparatively recent winter camp. 

Farther down the coast we found several strong tent rings, caches, 
and other rock structures on the north side of the mouth of the Barrow 
River. These apparently date from a time when the sea level was 20 
or 30 feet higher than at present. 
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GLACIAL-METEOROLOGICAL INVESTIGATIONS IN SWEDISH LAPPLAND 


GLACIAL-METEOROLOGICAL INVESTIGATIONS ON THE KARSA 

GLACIER IN SWEDISH LAPPLAND 1942-1948. By Cart Curistian WaALLEN. 
Stockholm: Geografiska Annaler, Vol. 30, Pts. 3 and 4 (1948) pp. 451-672; 
maps, diagrams, tables, bibliography. 

THE SHRINKAGE OF THE KARSA GLACIER AND ITS PROBABLE 

METEOROLOGICAL CAUSES. By Cart Curistian WALLEN. Stockholm: Geo- 
grafiska Annaler, Vol. 31, Pts. 1 to 4 (1949) pp. 275-291; tables. 


Some scientific papers merit immediate acclaim because they fulfill an obvious 
need. Such a work is Carl Christian Wallen’s glacial-meteorological study of 
Karsa Glacier.'| This competent and thorough analysis of factors affecting nourish- 
ment, wastage, and the heat economy of a glacier is a major contribution to 
glaciology. 

Karsa Glacier is a relatively small body of ice on the eastern slope of the 
northern Swedish mountains, a few kilometres east of the Norwegian border in 
the Tornetrask region (approximately 68°N., 18°E.). The glacier descends to 
820 metres above sea level, but its largest area lies between 1000 and 1200 metres, 
and the surrounding peaks attain 1400-1600 metres. This ice stream extends eastward 
3 km., is up to | km. wide, and covers 1.95 square km. The area-distribution 
curve shows it to be transitional between a cirque and a valley glacier. 

This glacier was chosen because of accessibility, a lengthy record of marginal 
fluctuations, and proximity to meteorological stations at Riksgransen and Abisko. 
Field studies were made during ten separate periods totalling 164 days and extending 
from late April 1942 to early September 1948. 

This study is an attempt to carry to a higher degree of development and 
refinement the pioneering works of Angstr6m, Sverdrup, Eriksson and others on 
meteorological factors affecting nourishment and wastage of glaciers. The first 
step in this endeavour is an analysis of meteorological conditions prevailing during 
the years investigated. Records of accumulation and ablation for the same period 
are then summarized and followed by a theoretical treatment of heat balance at 
the glacier surface. Calculations thus derived are compared with the observational 
records, and the influence of various meteorological factors on ablation is evaluated. 
Finally, the shrinkage of Karsa Glacier is discussed and the probable meteorological 
causes are considered. The introductory chapter also gives a good historical review 
of glacial-meteorological studies, and the text is supplemented by an extensive 
bibliography containing many references new to most North American readers. 

The analysis of meteorological records is commendable for its separate and 
special treatment of conditions attained during the ablation and accumulation 
seasons. Generalizations based on observations in other areas do not necessarily 
apply here, and the meteorological factors affecting Karsa Glacier are shown to 
be delicately interdependent. For example, in comparing the effects of winds 
from different directions, it is essential that the nature of the air mass, its humidity 
and temperature, be considered in relation to the local morphological conditions. 

Radiation income on this glacier reaches a maximum in spring at about 800 
cals./cm.2/day and then decreases progressively during summer to a mean of 
215 cals./em.2?/day in September. The decrease of incoming radiation with 
increasing cloud cover follows a parabolic curve, with greater proportionate 
decreases under cloud covers greater than 5 tenths. Wallen follows Angstrém 
in arguing that the relatively high I,,/1, ratio (radiation income with 10 tenths 
cloud cover to income with clear sky) in far northern areas is more largely the 
product of multiple reflections between the clouds and snow-covered or ice-covered 
ground than of thinness in the cloud cover as maintained by others. He is impelled 
to this by the fact that the ratio between incoming radiation received at glacier 


In this review place names are spelled as in Dr. Wallén’s papers. Ed. 
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and at ground stations in the Karsa area increases rapidly and progressively with 
increasing cloud cover. 

Local measurements of the albedo? and analysis of determinations from other 
areas yield the following generalized values: the albedo on old frozen snow surfaces 
is 70-75 per cent, on wet, melting snow surfaces it is 60 per cent, and on glacier ice 
40 per cent seems best. The author points out that 40 per cent is enough below 
the 50 per cent value used in most earlier calculations to be significant. 

Micrometeorological observations of temperature, humidity, and wind were 
made at a camp on Karsa Glacier at 1025 metres altitude. Initially, temperature 
and humidity were recorded at }- to 2-hourly intervals at 4, 170, and 600 cm. 
above the ice. Subsequent observations were limited to heights of 10, 100, and 
170 cm. because a local glacier breeze complicates calculation of heat balance 
in a thicker layer. These observations show that micrometeorological conditions 
are strongly influenced by local factors, and that the Karsa area is different from 
other parts of the North Atlantic region in which micrometeorological studies 
have been made. Wind direction and the type of air mass involved are found 
to be of prime importance in ablation. It is also demonstrated that temperature 
records at Riksgrainsen meteorological station, about 10 km. away, can be used 
to calculate temperatures on Karsa Glacier with reasonable reliability. 

Accumulation on Karsa Glacier is remarkably consistent in amount and 
distribution from year to year. Only in years with winds predominantly from 
abnormal directions is the amount and distribution of snow notably different. 
In such instances, the local morphology has a strong effect because of its influence 
on snow drifting. 

The specific gravity of Karsa firn increased from 0.50 to 0.55 between 
May 28 and 11 June 1946. This is attributed to “settling of the snow and the 
depositing of melt water”, but it is not clear what is meant by “depositing”. 
Normally, “refreezing” would be inferred, but “depositing” is said to continue 
after the firn is at 0°C. Lack of further analysis of possible causes for this 
density increase is disappointing. Following Schytt, Wallen shows that net 
ablation can be calculated from gross ablation with reasonable accuracy by 
using a firn density somewhat below the average. On Karsa Glacier a density 
of 0.50 gives good results. 

Wallen’s studies and analyses bear out Ahlmann’s earlier generalizations on 
the decrease of ablation with increasing altitude and on the greater magnitude 
of the decrease on ice as compared with snow. A few observations of accumulation 
and ablation at each altitude interval on Karsa Glacier are shown to be sufficient 
for calculation of the total glacier regime. 

Detailed measurements with a Devik ablatograph, corrected in a way not 
wholly comprehensible to those who have not used this instrument, reveal 
some interesting relations. The mean daily ablation for spring was 1.7 cm. of water, 
for summer 3.0 cm., and for fall 2.9 cm. The maximum daily record was 5.7 cm. 
of water, on 29 July 1946, and the maximum 2-hourly record was 1.4 cm. of 
water, on 8 June 1943. A more normal 2-hourly record is 0.9 cm., and the 
abnormal value of June 8 is attributed to the strong winds and high temperatures 
prevailing during the observation. 

From curves showing daily ablation during different seasons it appears that 
the ratio of day-time ablation to night-time ablation decreases from 5.5 in spring 
to 1.6 in late summer. This is attributed to the decreasing influence of insolation 
as the season advances. The peak of the daily ablation curve also shifts from 
about noon in spring to mid-afternoon in late summer owing to the increasing 
influence of temperature and convectional heating. 

Table 32, page 556, will be of particular interest to glaciologists for it shows, 
among other things, what percentage of the glacier’s surface was occupied by 


*Ratio between radiation energy reflected by the surface and the total incoming 
radiation falling on the surface. 
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the accumulation and ablation areas each year. The variations are amazingly 
large, the accumulation area, for example, ranging from 9.2 per cent in 1941-42 
to 75.0 per cent in 1947-48. Admittedly 1941-42 was abnormal, owing to easterly 
winds during winter, but the accumulation area for 1945-46, a more normal 
year, covered only 27.7 per cent of the glacier’s surface. 

During this study only the year 1947-48 had an excess of accumulation over 
ablation. Total accumulation for 1947-48 was about normal, but ablation was 
definitely subnormal. Leaving out abnormal 1941-42, the loss of material averages 
0.2 million cubic metres of water per year. This appears to be less than the 
loss prevailing during the 1920's and °30’s. 

The sum of ablation and accumulation at the firn limit on Karsa Glacier deviates 
only + per cent from the average regime of the entire glacier. This bears out 
Ahlmann’s thesis that measurement of total accumulation or ablation at the firn 
limit permits reasonably accurate calculation of glacier regime. The firn limit 
on Karsa Glacier is now considerably higher than it was 20 years ago, even 
though average temperatures during the ablation season are about the same. This 
is ascribed to an accelerated retreat of the glacier as its area diminishes. 

The treatment of heat balance at the glacier surface is designed for experts in 
this field. Of principal interest to glaciologists will be the conclusion that formulas 
and constants governing exchange of momentum and heat must be established for 
each glacier by local studies. For example, relations discovered by Sverdrup on 
Isachsen’s Plateau in Spitsbergen do not hold here because a local glacier breeze 
produces a decrease rather than an increase in wind velocity above the surface. 

Table 42, on pages 602-3, offers the most complete analysis of relations between 
ablation and meteorological factors yet published, and Table XII, pages 662-3, 
showing the amount of ablation caused by different meteorological factors 
and the percentage influence of these factors in total ablation under different 
weather conditions, is a masterpiece. The influence of insolation on ablation 
decreases progressively throughout the ablation period. In spring, radiation causes 
60-70 per cent of the ablation on snow, but this decreases to 37 per cent by late 
summer. Concurrently, the effect of conduction increases from 25 per cent to 
45 per cent, and ablation by condensation rises from 4 per cent to 15 or 20 per 
cent in mid-summer, followed by some decrease towards fall. Evaporation is 
relatively unimportant throughout the ablation season and has appreciable effect 
only in spring and late summer when it causes not more than 1.8 per cent of 
the total wastage. The insignificance of evaporation is attributed to maritimity 
of climate and comparatively high humidities. The above relations were established 
by studies at the camp on Karsa Glacier at 1025 metres altitude. 

Total ablation of the entire glacier during the decade 1930-39 is calculated 
to be 59 per cent by radiation, 30 per cent by heating from the air, and 11 per 
cent by condensation. The predominating influence of radiation is the result 
of high altitude and the type of air masses invading the area. Wastage by heat 
from the air is secondary because winds are weak during periods of high 
temperature. 

These general conclusions are supplemented by more detailed considerations 
of factors affecting ablation at different seasons, under different weather conditions, 
and in relation to one another. Only a few highlights from these details can 
be reported. Since the variation in intensity of radiation is greater than the 
variation in heating from the air, maximum absolute ablation occurs in late spring 
or early summer when radiation is greatest. Absolute ablation of ice and, to 
a less degree, of snow, decreases with increasing cloudiness during all seasons. In 
this area wind velocity has more influence than cloudiness upon the relative 
importance of different meteorological factors causing ablation. Wind velocity 
is also more effective than temperature for increasing ablation by heat supply 
from the air. Furthermore, any variable, such as cloudiness, does not have a 
constant and consistent effect on an ablation factor, such as radiation, throughout 
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the ablation season. Radiation achieves its greatest relative importance in spring 
with almost clear skies, but in summer a half-covered sky is more favourable. 

In the 1949 volume of the Geografiska Annaler dedicated to H. W. Ahlmann, 
Wallen describes the probable meteorological causes for recession of Karsa Glacier. 
Early observations were limited to recording the terminal recession. For this 
glacier, marginal recession is fortunately a reasonably reliable index of total 
shrinkage. From 1884 to 1917 no great recession of the glacier margin occurred. 
Between 1917 and the late 1930's it receded and at an accelerating rate, but in the 
°40’s recession became slower. Total marginal recession since 1917 is about 200 
metres. 

Accumulation on Karsa Glacier is remarkably constant, so the principal 
cause of shrinkage and retreat must lie in climatic changes affecting ablation. The 
increased ablation is largely a result of an increase in heat supplied from the air 
rather than a change in radiation. Heat from the air has increased its total share 
in ablation by approximately 37 per cent since the beginning of the century. This 
has been. caused by: increased summer temperature; increased summer humidity; 
a prolonged ablation season; and possibly increased w ind velocity. Of these changes, 
prolongation of ablation season and rise of mid-summer temperature are considered 
the most important. Mean temperature of the ablation season increased about 1.4°C 
between the decade 1906-15 and the decade 1930-39. Winter temperatures at 
Riksgransen also increased during this interval but dropped somewhat in the 1940’s, 
and both summer and winter temperatures show more variability and wider fluctu- 
ation than formerly. In spite of the increase in winter temperature, no decrease in 
solid precipitation is apparent. 

These changes are the result of accentuated maritimity during winter and an 
increase in southerly winds during summer. However, both summer and winter 
show more frequent fluctuations between maritime and continental climatic 
characteristics and, during some periods of summer, strong continental conditions 
prevail bringing abnormally warm and fair weather. 

This pattern is not wholly consistent with changes throughout Scandinavia 
and the North Atlantic region where a general increase in winter but not in 
summer temperatures has occurred during the last decades. Winter precipitation 
has also increased, and summer temperatures may have risen since 1940. The 
reader should mark well Dr. Wallén’s insistence that the results reported here 
apply to Karsa Glacier only and possibly also to the Swedish Mountains. 

These papers are not for the casual reader. Unfortunately, the format does 
not make for quick reading or scanning and better grouping of related materials 
would have been helpful. In spite of the fact that significant statements are 
italicised, these statements cannot be properly understood when lifted bodily from 
their context. In many instances they may seem contradictory or repetitious 
without the understanding provided by careful reading of the accompanying text. 
The numerous diagrams and figures are an asset, but occasionally more explanation 
is desirable. The labelling of some features on the map, Fig. 4, p. 461, would 
help, and in Fig. 49, p. 604, no explanation is given for the two types of lines 
used on the graph. Nor is any explanation offered as to why the decade 1930-39 
is selected for calculation of ablation relations rather than the decade 1939-48 
which would include the period of actual study. One of the unfortunate by- 
products of glacial-meteorology may be the tendency to substitute calculations 
from data at nearby meteorological stations for actual observations on the glacier. 

These are relatively minor points. This is a thorough and competent scientific 
work. It carries the study of glacial-meteorology to a higher degree of develop- 
ment and perfection by building firmly upon earlier pioneering efforts. Certain 
concepts of ablation held heretofore are confirmed and strengthened, others are 
refined or altered, and some are demonstrated to be fallacious. Glaciologists in 
English-speaking countries will deeply appreciate Dr. Wallén’s presenting his 
work in such excellent English. 


Rosert P. SHARP 
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IKGLOO FOR THE NIGHT 
By Mrs. Tom Manninc. Toronto: 
Univ. Press, 1946. 8 x 53 inches; 234 
pages; illustrations and end-paper map. 
$3.00. 


A SUMMER ON HUDSON BAY 


By Mrs. Tom Maxnine. With an 
appendix on the birds of north-western 
Ungava by T. H. Manninc. London: 
Hodder and Stoughton, 1949. 8 x 53 
inches; 124 pages; maps and illustra- 
tions. 12s -6d. 


There are few persons interested in 
Canada’s Northland who have not heard 
of Mr. and Mrs. T. H. Manning: Tom, 
who has spent much of the last sixteen 
years in the Eastern Arctic and, as I 
know from having accompanied him on 
one expedition, travels faster and often 
harder than an Eskimo; and Jackie, his 
wife, who in 1938 went north to join 
him for the first two and a half vears of 
their married life in the exploration of 
Foxe Basin. In the summers of 1945 
and 1946 Mrs. Manning again travelled 
with her husband on journeys under- 
taken for the Geodetic Service of Canada 
on the east and west coasts of Hudson 
Bay. It is of these two experiences that 
Mrs. Manning has written in ‘Igloo for 
the night’ and ‘A summer on Hudson 
Bay’. 

On the earlier trip, described in 
‘Igloo for the night’, the Mannings lived 
and travelled like Eskimo: in tents and 
by whaleboat or canoe in summer, in 
igloos and by dog-team in winter. They 
had no contact with any other human 
beings for over a year and received 
their first mail after eighteen months. 
Much of scientific value was accomplished 
and for this work Mr. Manning was 
awarded the Patron’s Gold Medal of 
the Royal Geographical Society. The 
book provides a good description of 
the Fskimo of the Eastern Arctic and 
their way of life and also demonstrates 
the necessity for determination, 
endurance, self-reliance, and_ self-disci- 
pline in arctic travel. The newcomer 
to the Arctic will be particularly 
impressed with what, given experience, 
can be accomplished without elaborate 
equipment or supplies. 


117 


‘A summer on Hudson Bay’ describes 
the 1945 and 1946 journeys. This book 
also contains much of general interest 
about the Eastern Arctic. During the first 
summer Mr. and Mrs. Manning met 
some of the inland Caribou Eskimo who 
have as yet scarcely been influenced 
by white men. Most of the second 
summer they spent travelling with 
Eskimo on the coast of Ungava; these 
Eskimo are depicted in an attractive 
manner, both their charming characteris- 
tics and their faults being described. Al- 
though the journeys were less hazardous 
and less rough than those dealt with in 
‘Igloo for the night’ they were not with- 
out difficulty. In these days it is possible 
that almost any Canadian may find him- 
self required to go North and to under- 
take, with very little previous experience, 
the type of life described in this book. 
Some of the peculiar hazards of North- 
land flying, a subject of continually in- 
creasing interest, are given. As Mrs. 
Manning points out more than once: 
the North must be treated with respect 
and most of the accidents of the North 
could, with foresight, be avoided. The 
book contains, as an appendix, a paper 
by Mr. Manning on the birds of north- 
western Ungava, based both on his own 
work during four summers in that region 
and on earlier work by other orni- 
thologists. This appendix should prove 
instructive to those interested in the 
bird life of Canada. The book is reason- 
ably illustrated but unfortunately the 
map printed on the inner cover is small 
and not well co-ordinated with the text. 

It is the duty of every newcomer to 
the North to obtain some knowledge of 
the land; by so doing he equips himself 
to act in an emergency and also to 
derive enjoyment from his sojourn. Such 
knowledge can be obtained by reading 
the books of those few northern travellers 
who have an expert knowledge of the 
country and the gift of writing faithfully 
without exaggeration. Mrs. Manning 1s 
fortunate in meeting both these criteria. 
She is not only well qualified in her 
subject, she also writes in a clear and 
attractive stvle. 

, P.M. 


3ENNETI 
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EXPLORATORY FISHING EXPEDI- 
TION TO THE NORTHERN 
BERING SEA IN JUNE AND JULY, 
1949. 
By J. G. Ettson, Donato E. Powe tt, 
AND Henry H. Hitpesranp. Washing- 
ton: 1950. Fishery Leaflet 369, U.S. 
Fish and Wildlife Service, U.S. Dept. 
of the Interior. 104 x 8 inches; 56 
pages; illustrations; diagrams and maps. 


This publication describes the methods 
and results of a United States Fish and 
Wildlife Service expedition by trawler 
(the 140-foot Deep Sea) which followed 
up the work of certain of their earlier 
expeditions in the same area. The waters 
of the northern Bering Sea were selected 
for the following reasons, quoted from 
the report: “A small beginning has 
already been made in this region by 
previous . . . surveys . . ., notably, the 
Alaskan King Crab Investigation, and 
the voyage of the USFWS Washington 
in 1941 and 1948 respectively; reports 
and rumors of potential fishery possibili- 
ties, both for fish and shellfish, have 
been received and continue to persist; 
such a resource, if actually located, 
would result beneficially to the economy 
of the communities and the local in- 
habitants of the area; the discovery of 
new productive grounds would benefit 
the fisheries by lessening pressure of 
fishing on existing grounds; practical and 
scientific knowledge gained would prove 
beneficial in attempting to understand 
the dearth, abundance, or migrations of 
fish in the area; and if or when the need 
should arise in the future to regulate 
the fisheries in the area, this type of 
information would prove of value.” 

The region studied stretched from 
the level of Nome southward almost to 
the Alaska Peninsula, and west to the 
international boundary. United States 
biologists and physical oceanographers 
have already done a considerable amount 
of work in this area from a general and 
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faunistic point of view, and there was 
good promise of commercial possibilities. 
The region is subarctic, and the tempera- 
ture range from north to south is con- 
siderable, from below zero (Centigrade) 
to over 6°C at the bottom. The 
abundance of fish was closely related 
to the bottom temperatures: Pacific cod 
(Gadus macrocephalus), various flatfish, 
and king crabs, were caught in large 
quantities in the 2° to 4°C range, while 
shrimp were found mostly in waters 
from 0° to 2°C. (For the benefit of 
Atlantic-minded zoologists, “king crab” 
in Pacific waters is the name given to 
a true crab (Paralithodes), not to 
the Arachnid Limulus, which does not 
exist there. ) 


The best cod and flatfish drags were 
made south and west of Nunivak Island, 
and “many catches containing several 
thousand pounds” were taken. Trawling 
bottoms were poor to the north but 
excellent along the eastern shore, where 
most fish were found. 

Clearly the expedition was very suc- 
cessful; one more subarctic area has been 
shown to be rich in marine resources. 
The operation was designed to cover 
a wide area, so that the results could 
form the foundation for more intensive 
work in the future in specific localities 
and with various types of gear. The 
1949 field work was confined to otter- 
trawling; fifty-one hauls were made. 


Of the authors, Mr. Ellson and Mr. 
Powell are fishery engineers, and Mr. 
Hildebrand 4 fishery research biologist. 
Hildebrand worked on the Canadian 
Fisheries Research Board expeditions in 
Ungava Bay in 1947 and 1948, during 
the latter as leader of the field party. In 
March and April 1948 he made a study 
of freshwater fish in certain lakes near 
Fort Chimo, fishing through the ice with 
the Lake Winnipeg “Jigger”. 


M. J. DunsBar 











INSTITUTE 


Expedition to Baffin Island 


The Baffin Island expedition led by 
Mr. P. D. Baird, Director of the 
Montreal Office of the Institute (Arctic, 
Vol. 2, (1949) p. 198) left for the field 
in mid-May as planned. Those taking 
part are: 

P. D. Baird—leader and glaciologist 

A. Anderson, Aberdeen University— 
assistant zoologist 

Professor P. Dansereau, Montreal— 
botanist 

Francoise Dansereau, Montreal— 
quartermaster and artist 

kK. FE. Eade, McGill University— 
assistant geologist 

F. Elmiger, Luzern, Switzerland— 
mountaineer 

Professor R. P. Goldthwait, Ohio State 

University—geologist 
M. E. Hale, Yale University— 

assistant botanist 
Professor E. H. Kranck, McGill Uni- 

versity—petrologist 
C. A. Littlewood, Dominion Observatory, 

Ottawa—gravimetrist 
Margaret R. Montgomery, Ottawa— 

geographer 
H. R. Milli, Zurich, Switzerland— 

mountaineer 
S. Orvig, McGill University (Bergen, 
Norway )—meteorologist 
G. C. Riley, McGill University— 
assistant geologist 
M. H. W. Ritchie, Paloduro, Texas— 
photographer and mountaineer 

H. Rothlisberger, Zurich, Switzerland— 
mountaineer 

J. D. C. Waller, McGill University— 
mechanical engineer 

W. H. Ward, U. K. Department of 

Scientific and Industrial Research— 

glaciologist 
Professor V. C. Wynne-Edwards, 

Aberdeen University—zoologist 


J. M. King, Alaska—pilot 


The party was transported to the field 
in three groups: Mr. Riley, Mr. Orvig, 
and the pilot leaving Montreal in the 
Institute’s Norseman aircraft on May 9; 
the remainder of the party leaving by 
R.C.A.F. aircraft from Dorval airport 
in two groups on May 15 and May 17. 
By May 20 all members of the expedition 
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had reached River Clyde. Landing 
conditions there were found to be 
excellent, with two to three inches of 
smooth snow on 70 inches of ice. 

By May 26 Camp B, base for the 
biologists, had been established at 
69°50 N., 70°29 W. on an exposed 
sandplain. Camp M, where the moun- 
taineers of the party are based, was set 
up by May 29 at 70°33 N., 70°59 W., 
and by the same date a canoe cache 
had been placed at 70°23 N., 71°54 W. 
by dog-team. Two camps have been 
established on the ice cap as bases for 
the glaciological investigations, one at 
a height of 2750 feet at 69°40 N., 72°06 
W. and the other about ten miles to the 
southeast, less than a mile from the edge 
of the ice cap. Radio contact between 
the camps has proved to be quite satis- 
factory. 

Temperatures on the ice cap June 1 
were +10°F to +31°F, while at Camp 
B the maximum temperature was 50°F 
on the same date. On June 23 the 
maximum thermometer at Camp B 
recorded 60°F. In early June ground 
mist prevented flights to the top of the 
ice cap and-on one occasion a storm 
forced the glaciological party to spend 
two nights in the plane on the southern 
of the two dammed lakes on the east 
side of the ice cap. About June 19 a 
wind of 40 miles per hour blew down 
three tents at Camp B, which was then 
moved to a sheltered valley about a 
mile northwest of the original location. 
On July 7 Mr. Baird reported a blizzard, 
lasting three days, which brought eight 
inches of new snow to the ice cap. 

Reconnaissance flights over the ice 
cap have shown that the highest point 
is approximately 3700 feet and that there 
is no firn. Drilling and hot point boring 
operations are to be carried out in the 
southeast lobe of the ice cap during 
July. In August, when float landings on 
the marginal lakes will be possible, 
further investigations will be made 
higher up on the ice cap. 

On June 25 the Norseman left for 
Frobisher Bay, having flown fifty-five 
hours on skis transporting personnel and 
ten tons of supplies to the various camps. 
At Frobisher Bay it was fitted with floats 
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and returned to Camp B on July 17. 
It is expected that approximately forty- 
five hours will be flown on floats. 

The party will leave the field in 
September, with some members flying to 
Frobisher Bay in the Norseman and 
others, it is expected, returning on the 
Government supply vessel, the C. D. 
Howe. 


1950 Blue Dolphin Expedition to 
Labrador 


The Blue Dolphin sailed from Booth- 
bay Harbor, Maine, on 21 June 1950 
on its second voyage to Labrador waters 
(Arctic, Vol. 2 (1949) p. 59) with 
Commander D. C. Nutt again in charge 
of the vessel and leader of the expedition. 

During the course of the 1949 expedi- 
tion oceanographical and biological in- 
vestigations were carried out in the Strait 
of Belle Isle, St. Lewis Inlet, Hamilton 
Inlet, Kaipokok Bay, and Hebron Fiord. 
In addition, studies of most of the settle- 
ments along the coast were made by a 
group of geographers from the Geo- 
graphical Bureau of the Department of 
Mines and Resources, Ottawa, who were 
on board the vessel. ‘Transportation was 
also provided for an archaeological party 
which did field work in northern 
Newfoundland and southern Labrador 
(Arctic, Vol. 3 (1950) p. 70). 

At the time of departure, it was 
expected that the 1950 itinerary would 
be as follows: After going to St. Anthony, 
Newfoundland, the vessel would proceed 
to Hamilton Inlet where it would remain 
until the last week in July; approximately 
two weeks would then be spent going 
to the area north of Hebron and 
operating there; the vessel would then 
return to Hamilton Inlet for further 
investigations during the latter part of 
August. 

The scientific program this year will 
be a continuation of that initiated in 
1949. The greater part of the work will 
be carried out in the Hamilton Inlet— 
Lake Melville region. The major inland 
drainage of the Ungava Peninsula flows 
into this deep inlet of central Labrador 
which extends from the coastal islands 
120 miles inland to Goose Bay. The 
great influx of fresh water makes Lake 
Melville a region of particular ecological 
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interest. In addition to detailed investiga- 
tions of this area, reconnaissance work 
will be carried out between Hebron 
and Cape Chidley. Investigations in this 
region will tie in with similar studies 
carried out in 1949 in Ungava Bay and 
at Cape Chidley and the Button Islands 
by Dr. M. J. Dunbar of McGill 
University for the Fisheries Research 
Board of Canada. 

Field investigations will include the 
following: Hydrographic and_bathy- 
thermograph sections will be made both 
longitudinally and crosswise from the 
head of Lake Melville to the outer 
part of Hamilton Inlet, with a detailed 
study of the narrows where the exchange 
of water between Lake Melville and 
the ocean takes place. Hydrographic 
sections will also be made in the northern 
area between Hebron and Cape Chidley, 
and in other inlets in that region. In 
conjunction with the oceanographical 
work, the following biological investiga- 
tions will be undertaken: quantitative 
plankton studies; collection of all species 
of fish inhabiting the areas investigated, 
particular attention being paid to the 
cod, salmon, and other species of 
economic importance; qualitative and 
quantitative collections of bottom fauna; 
recording of the occurrence of whales 
and seals, together with observations 
of their feeding habits; collections of 
phytoplankton, algae, and aquatic seed 
plants; and, where feasible, collections 
and life history notes of the nesting 
birds and resident small mammals. 

It is expected that the Blue Dolphin 
will arrive back in Boothbay Harbor 
during the second week of September. 


Photograph Collection at the 
Montreal Office 


The Montreal Office of the Arctic 
Institute has formed the nucleus of a 
collection of photographs taken in the 
Arctic. It numbers at present some 1400 
prints taken over a period of many 
vears, and includes a variety of subjects 
such as: records of expeditions and 
journeys, portraits of explorers, primi- 
tive and modern Eskimo types and their 
settlements and dress, primitive and 
modern methods of transport, landforms, 
flora and fauna. 
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The Montreal Office would welcome 
contributions of photographs, old or new, 
for this collection. Wherever possible a 
short note on subject, locality, and source 
should be written on the back of each 
picture. 


Resignation of Dr. M. C. Shelesnyak 


Dr. M. C. Shelesnyak has recently 
resigned from his position as Director 
of the Institute’s Baltimore-Washington 
Office. No successor to Dr. Shelesnyak 
has yet been appointed, and for the 
time being the technical work of the 
Baltimore-Washington Office is being 
handled by the New York Office. 


ARCTIC INSTITUTE 


The following reports describe some 
of the work carried out with the assist- 
ance of Arctic Institute grants during 


the field season of 1949. 


ANTHROPOLOGY 


Application of tree-ring chronology 
to archaeology in Alaska 

During the 1949 field season Professor 
J. L. Giddings continued excavation of 
two midden sites, Nukleet and Ivatavet, 
on Cape Denbigh, Norton Sound (Arctic, 
Vol. 2 (1949) p- 124). Excavation at 
Nukleet was carried out by Mr. and Mrs. 
Wendell Oswalt under the supervision 
of Professor Giddings who excavated at 
lyatayet. 

lyatayet is a stratified site consisting 
of thick deposits of partly frozen Eskimo 
midden and house debris overlying other 
stratified clays that are mainly thawed. 
During the season six cuts were made 
in those areas where the clay strata 
were undisturbed so that the full associa- 
tion of the earlier levels could be studied. 
The cuts totalled about 1300 square feet 
of ground surface. The contents of the 
Microlithic Layer, the lowest layer of 
occupation, were nearly all of flinty 
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REPORTS 


Institute Bills in Congress 

Early this year legislation authorizing 
Federal financial aid to the Arctic 
Institute was introduced in the United 
States Congress. The measure was most 
favourably supported at hearings before 
a Sub-committee of the House Foreign 
Affairs Committee. However it is now 
apparent that the Bill will not be passed 
during the present session of Congress. 

The Institute wishes to express its 
very sincere appreciation to those Asso- 
ciates who wrote to Congressmen in 
support of the legislation. Their action 
has been extremely helpful and will stand 
the Institute in good stead in the future. 


RESEARCH REPORTS 


materials. Organic material was almost 
wholly lacking, only two pieces of bone 
and one of charcoal being recovered. 
Certain of the flint artifacts, all of which 
were very small, have been identified 
with types known from the Felsom or’ 
Yuma horizons in the western United 
States. Nearly a third of the collection 
is made up of flake-knives and burins, 
the latter being identical in workmanship 
with Upper Paleolithic types from 
Europe and elsewhere. The Middle Clay 
Layers appeared to represent a culture 
most closely related to Ipiutak and Near 
Ipiutak cultures. Most of the flint work 
in these layers is in basalt, the local 


matrix, instead of in the cherts and 
obsidian of the bottom Microlithic 
Layer. 


At Nukleet an area 30 by 40 feet was 
excavated. In this section as many as 
five house floors were exposed, some 
of them overlapping. The different levels 
found supported observations made in 
the 1948 excavations: that the upper two 
feet consist of late material, perhaps 
dating about 1600 A.D.; that the next 
levels show relation to Western Thule 
sites; and that the bottom levels correlate 
with Early Punuk sites. In the middle 
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and lower levels objects of bone, wood 
and fibre were in excellent preservation. 
Many timbers for tree-ring dating were 
uncovered at Nukleet to supplement 
those obtained during 1948. 


Anthropological investigations in 
Aleutian Islands 


During the summer of 1949 Mr. 
William S. Laughlin and Mr. Gordon 
Marsh carried out anthropological in- 
vestigations in the Aleutian Islands. 
They were accompanied by Mr. Fred 
A. Milan, a student of anthropology from 
the University of Alaska. Several days 
were spent at Adak and studies were 
also made at Nikolski village on Umnak 
Island, Atka village on Atka Island, and 
Attu Island. Investigations included taking 
blood tests, making a specialized study 
of the detailed and extensive anatomical 
knowledge of the Aleuts and collecting 
material on the Aleut dialects. Excava- 
tions were made at Adak, Nikolski, and 
on Attu Island. All specimens collected 
are in the Oregon State Museum of 
Anthropology at the University of 
Oregon. 


BIOLOGY 


Botanical investigations of parts of 
the Brooks Range and the Arctic 
Slope of Alaska 


During the summer of 1949 Mr. Lloyd 
A. Spetzman continued collecting vascu- 
lar flora from the Arctic Slope of 
Alaska (Arctic, Vol. 2 (1949) p. 124). 
Major collections were made at five 
stations: Anaktuvuk Pass (North Side, 
Anaktuvuk River, Tulugak Lake), Wil- 
low Creek, Umiat, Point Barrow and 
Barrow village, and Alaktak. In addition 
minor collections were made at: Anak- 
tuvuk Pass (South Side, John River, 
Hunt Fork), Howard Pass, Colville 
River valley between the Ipnavik and 
Etivluk rivers, Carbon Creek, and Maybe 
Creek. At least 250 species of plants 
were collected. 

The material obtained during the 1949 
and previous seasons is being classified 
at the University of Minnesota. Identifi- 
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cations open to question have been 
checked with authorities and the tax- 
onomy of all plants collected up to 
the end of 1948 is now considered 
satisfactory and complete. 


Entomological investigations in 
northern Alaska 


Dr. Neal A. Weber was in northern 
Alaska from late June to early August 
1949 studying the insect life. Places 
visited included Umiat, Point Barrow, 
Anaktuvuk Pass, Oumalik, and Fish 
Creek. Collections were made of those 
insects concerned with the pollination of 
flowers and the biological roles of others, 
such as those used as food by fresh 
water fishes, were studied. The insect 
fauna was found to reach a maximum 
the latter part of July. Diptera were by 
far the most numerous of the readily 
visible insects and several thousand 
specimens were taken. Collembola, mites, 
spiders, and ectoparasites from a number 
of mammals and birds were also collected. 
The material is now being examined by 
specialists and used for study purposes 
among students. 


Entomological and botanical 
investigation in Newfoundland 


Drs. Harry Krogerus, Carl H. Lindroth, 
and Ernst Palmén spent June, July, and 
August of 1949 in Newfoundland mak- 
ing entomological collections. A fourth 
member of the party, Dr. R. Tuomikoski 
studied the bryophite flora and vascular 
plants of the region. During June the 
party worked in areas along the south 
coast and at several localities in the 
southwest. In July investigations were 
made in the northwestern peninsula and 
in the Bonne Bay area. After returning 
from the north towards the middle of 
August the party made collections in the 
vicinity of Corner Brook and at eight 
selected places along the railway line. 
In all, 76 localities were investigated. 

The 
moths, 


specimens, 


including 
butterflies, 


beetles, and 


spiders, 
other 


insects, are now being identified. In view 
of the large number of species and 
specimens involved, it will be some 
time before determination of the col- 
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lections will be complete. Preliminary 
investigation of the moss collection in- 
dicates some sixty to seventy species 
which, so far as is known, have not 
previously been reported from New- 
foundland. The vascular plant collection 
is being examined at [Université de 
Montréal. 


Ornithological and geographical in- 
vestigations in the Perry River region 


Ornithological and geographical in- 
vestigations were carried out in the 
Perry River region in June and July 
1949 by a party consisting of Mr. Harold 
Hanson, of the Illinois Natural History 
Survey; Mr. Paul Queneau, Westport, 
Conn.; and Mr. Peter Scott, of the Severn 
Wildfowl Trust, England. The group 
arrived at Perry River June 6 and for 
the following six weeks studied the 
surrounding area on foot and, after 
break-up, by canoe. On July 18 the 
party was joined by Mr. James Bell, 
veteran bush pilot of Nickel Belt Air- 
ways, with a Fairchild Husky and during 
the next two weeks the quadrangle 
formed by the sea coast, Ellice River, 
MacAlpine Lake, and Armark River was 
investigated from the air. The party 
returned south via Baker Lake, Churchill, 
and Moose Factory in early August. 

The ornithological investigations were 
concerned chiefly with geese and ducks. 
No Ross’s geese were breeding on the 
lakes where they were found by Angus 
Gavin in 1940, but a breeding colony 
was found on five islands in a lake about 
twenty-five miles inland where two hun- 
dred and sixty nests were counted. Ross’s 
geese were also found moulting on lakes 
to the west of the Armark River and 
others which may have been of this 
species were seen on some lakes near the 
headwaters of the Perry. None of these 
were nesting but the lakes may have 
breeding colonies in a normal summer. 
Twenty-five of the geese were banded 
and ten were brought back alive for 
further study at the Severn Wildfowl 
Trust. No breeding colony of white- 
fronted geese was found and only four 
breeding pairs were located. Critical ex- 
amination will be made of the specimens 
taken. One colony of breeding black 
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brant was found on an island about 13 
miles east of the mouth of the Perry 
River. During the aerial survey from the 
Ellice River to the Armark River only 
one other colony of brant was seen. 
Many pairs of Canada geese were ob- 
served breeding singly on islands in lakes 
and among the Ross’s goose colony. Lesser 
snow and a few blue geese also bred in 
small numbers in the Ross’s goose colony. 
No nests of the pintail were found and 
no young were seen. There were large 
numbers of moulting males in the 
vicinity, but very few females. The 
two commonest ducks were the king 
eider and the old-squaw, both of which 
were breeding throughout the area. The 
following species which had not previ- 
ously been recorded from the area were 
observed: peregrine falcon, pomarine 
jaeger, glaucous gull, green-winged teal, 
red-breasted merganser, white-rumped 
sandpiper, red-backed sandpiper, Baird’s 
sandpiper, knot, ruddy turnstone, Ameri- 
can pipit, Savannah sparrow. 
Geographical studies, including ground 
reconnaissance and solar position fixes, 
showed that the existing maps of the 
region are inaccurate. Meteorological 
observations were taken twice daily 
during the period June 11 — July 31. 
The mean temperatures in June and 
July were about 34°F and 44°F respec- 
tively. Relative humidity was usually 
very high. The season was about two 
weeks later than normal, and ice con- 
ditions in Queen Maud Gulf were said 
to be the most severe in living memory. 
Approximately 15 miles of the Perry 
River were mapped on the ground by 
plane table, and vertical and oblique 
aerial photographs were taken of the 
same area. Other studies included records 
of ice conditions; permafrost; volume 
discharge of the Perry River; river, lake 
and off-shore water depths and tempera- 
ture; sea water salinity; and tidal range. 


GEOLOGY 
Study of the stratigraphy of the 
Dundas Harbour region 


Mr. Donald B. Wales and Mr. Vincent 
E. Kurtz spent the last two weeks of 
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August 1949 in the vicinity of Dundas 
Harbour, Devon Island, making a strati- 
graphic study of the region. The party 
was transported by the U.S.S. Edisto on 
her northern supply mission. Investiga- 
tions were confined to the areas imme- 
diately to the west and northwest of 
Dundas Harbour. Three closely related 
and overlapping stratigraphic sections 
representing over 3000 feet of sediments 
were measured and about 250 lithologic 
samples were taken. Fossils were col- 
lected from Lower and Middle Cam- 
brian, and Lower and Middle Ordovician 
beds. Study of the data and fossils col- 
lected is being made at Dartmouth 
College under the supervision of Pro- 
fessor Andrew H. McNair. 
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ECONOMIC STUDY 
Economic studies in Alaska 

Dr. Demitri B. Shimkin spent two 
months in Alaska in the summer of 1949 
studying the economy of the Territory. 
He visited Juneau, Anchorage, Fairbanks, 
and Fort Yukon and from interviews 
with local authorities, consultation of 
records and personal observations col- 
lected data regarding the agricultural 
and mineral resources, living costs, 
medical problems and conditions, and 
transportation and educational facilities. 
Particularly detailed investigations were 
made at Fort Yukon where Dr. Shimkin 
spent over three weeks. A detailed report 
on the economy of the Fort Yukon 
region is now in course of preparation. 
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Glider landing equipment on Blair Lake. 


U.S. Air Force survival ration studies 
in Alaska 

A field test was carried out in Alaska 
during January and February of 1950 in 
an attempt to establish requirements for 


an all-purpose survival ration. The test 
took place at Blair Lake, some fifty 
miles southeast of Ladd Air Force Base, 
by a group of scientists and fourteen 
volunteers from the U.S. Air Force. In 
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Fest camp at Blair Lake. 


temperatures ranging from 20 to 30 
degrees below zero, the test subjects 
spent ten days under canvas living on 
a ration which contained only 475 
calories, or the equivalent of 
candy bars a day. 


two 


This experiment formed the conclu- 
sion of a long series of studies which 
has been carried out during the past 
few years by the Aero Medical Labora- 
tory, Wright-Patterson Air Force Base, 
in conjunction with the Arctic Aero- 
medical Laboratory, Fairbanks. The 
experiment was planned in collaboration 
with Colonel J. Bollerud, head of the 
Fairbanks Laboratory, by a staff of five, 
who also experienced all phases of the 
test themselves. They were: Project 
Director, Dr. H. C. Dyme, chief of the 
Nutrition Unit; Military Officer in 
Charge, Capt. R. W. Briggs, flight sur- 
geon and pilot; Psychologist, Capt. F. L. 
VicCollum of the Fairbanks Laboratory; 
Mr. R. Fuller in charge of supplies 
and equipment, and the writer as Special 
Consultant. 

The experiment began with a four- 
day standardization period at Ladd Air 
Force Base. The personnel were then 
flown to Blair Lake by Detachment B 
of the 10th Rescue Squadron and their 


equipment was landed on the lake by 
glider. 


The field test consisted of living 
on the trial ration under simulated 
emergency ‘conditions. The | survival 


camp was established by the subjects 
themselves and standard equipment was 
used. Camp work, skiing, and snow- 
shoeing involved considerable caloric 
expenditure during the test, and the 
weather was at times quite severe with 
strong wind and considerable snowfall. 
In the ten-day period weight loss up to 
14 pounds occurred, but no_ serious 
deterioration in morale or in physical 
condition resulted from this regime. 

At the end of the ten-day period the 
personnel were flown out of the area 
by a variety of aircraft: helicopter, 
glider, and Cessna, provided by the 10th 
Rescue Squadron. The experiment was 
concluded with a four-day recovery 
phase at Ladd Air Force Base, where the 
laboratory work was completed by Dr. 
FE. Bowden and his assistants. 

The experiment was successfully car 
ried out and yielded valuable data for the 
evaluation of the adequacy of certain 
arctic survival rations. 


KAarE Ropaut 
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Labrador winter notes, 1950 


This is a poor year for seal in the 
northern Labrador. Nain hunters in 1947 
got 4000 seal; in the winter of 1949-50, 
about 400. The freeze-up came early, 
around December 20, and the seals 
moving south arrived at the same time; 
being hindered by ice bars from going 
into the bays, they continued outside. 
Seal meat for Eskimo and settlers is 
short, and for the dogs, worse. 


Caribou, also, are scarce. Hunters from 
among seventy Indians at Nutak killed 
27 the first time inside. On the second 
trip they killed 2. This particular band 
of Naskapi have ceased to be barren 
ground hunters. They were transported 
to Nutak by schooner from Davis Inlet 
in 1948 and early in March left Nutak 
to go south again. One Eskimo hunter 
from Nain went inside for a week and 
got 12 caribou. 

Patridge, however, are plentiful. A 
Nain settler estimates he has killed 500 
so far; a ranger and a storekeeper got 
40 in one day. Last year partridge were 
few and presumably next year will be 
a poor year also. 

There is a good sign of foxes in the 
northern Labrador, but prices are low, 
so the Eskimo is not interested in hunt- 
ing. The government store in Nain is 
paying $3.00 for a white fox, $1.00 for 
a red fox. A settler hunter south of 
Nutak got 15 foxes, including 2 crosses 
and a silver, and was paid only $18.00. 
North West River prices are said to be 
much better, though I did not check 
on this. 

In March 1950 dogs were dying at 
Nutak, Hebron, Okkak and Webb Bay 
from disease. Nain people were in- 
clined to think that the disease was 
brought by foxes. Indians at Nutak 
picked up 17 dead foxes at scattered 
places inside, and one settler reported 
fighting between his dogs and a fox; 
the dogs died soon after. Loss of dogs, 
of course, is serious for the settlers; one 
family came to Nain to take children 
home three weeks before boarding 


school closed at Easter, for fear their 
dogs might not live to make the komatik 
journey from Nutak across the Kiglapaits 
to Nain. The Moravian missionary at 
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Nain has inoculated some dogs there, 
and will inject others later. 


The early December freeze-up brought 
sustained frosty weather in January and 
February. At Nain in January the tem- 
perature was below zero every day, 
usually -15°F or lower; for seventeen 
days it was -20° or lower, and reached 
-35°. In February the cloudless and 
frosty weather continued; on only two 
days was the thermometer above zero, 
and one day the storekeeper, who keeps 
the government weather station, recorded 
-36.7°. Total snowfall at Nain in January 
was 17 inches, in February 10} inches; 
a light fall. But in March snowfall became 
heavier: 27 inches fell in a few days, 
and by the middle of March a total of 
34 inches of new snow lay on the bays, 
ponds, and ridges. 

Joun FE. Frazer 


Recent finds from Sir John Ross’s 
Expedition 1829-33. 

Mr. L. A. Learmonth, who is spending 
the summer of 1950 making an archaeo- 
logical reconnaissance of King William 
Island and Boothia Peninsula, has reported 
two finds connected with Sir John Ross’s 
expedition of 1829-33 in search of the 
North West Passage. 

On April 11 a native, who came from 
near Lord Mayor Bay, brought in a 
brass cannon to Mr. Stanners, the Hud- 
son’s Bay Company’s post manager at 
Spence Bay. The marks and measure- 
ments of the cannon are as follows: 


Date 1796 — F. Kinman 
Monogram CCCCXXXIl 


GR (III? ) 

20 — 5 
Letters cut in end of one axle 569 
Overall measurement 65 inches 
Bore at muzzle 32 inches 
Diameter at breech 27 inches 


It would seem probable that this can- 
non was one of “the brass guns | which | 
were put on the ice” (p. 195)" at Felix 
Harbour in order to lighten Ross’s ship 
the Victory. The Victory reached Felix 
Harbour to the north of Lord Mayor 

1Ross, Sir John. ‘Narrative of a second 
voyage in search of a North-West Passage’. 
London, 1835. 
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Bay, east Boothia 
Peninsula, in 1829 
and wintered there. 
In the summers of 
1830 and 1831 the 
Victory was only 
able to push eighteen 
miles to the north, 
wintering at Sheri 
Harbour in 1830-! 
and at Victoria Har- 
bour in 1831-2. Pro- 
visions Were running 
short and there 
seemed no prospect 
of getting the ship 
out so Ross decided 
to abandon 
Victoria 


her in 
Harbour 
and make for Fury 
Beach on foot drag- 
ging boats 
sledges. 


and 


Also on 11 April 
1950 hunting equip- 
ment was brought in 
to the H.B.C. post 
from a grave which 
had a wooden leg ly- 
ing alongside. It ap- 
pears that the grave 
must be that of a native for whom a 
wooden leg was made by the ship's 
carpenter from the Victory. In_ his 
account of the voyage Ross tells how 
the native, Tulluahiu, who had lost a leg, 
was brought in to the ship’s surgeon in 
January 1830. The surgeon found the 
leg “long healed”, and that “there was no 
difficulty in applying a wooden leg. The 
carpenter was therefore sent for to 
measure him” (p. 254). The leg proved 
to be a great success: “The promised 
leg, being now complete, was fitted on, 
and there was little time lost in finding 
its use and value; as the disabled person 
soon began to strut about the cabin, in 
apparent ecstasy; I doubt if any 
effort of surgery ever gave more satisfac- 
tion than we had thus conferred, in 
reproducing a man fully serviceable once 
more to himself and his community” 
(p. 264). Commander James Clark Ross, 
second in command, notes that Tulluahiu 
returned on 4 June 1830 for repairs to 





Tulluahiu with his daughter Shullanina on the left and his wife 
Tirikshiu on the right. (From a lithograph by Sir John Ross 


his wooden leg which had got broken 
(p. 398). 

Sir John Ross’s expedition is perhaps 
best known for the discovery of the 
north magnetic pole on Boothia Peninsula 
by Commander Ross on 1 June 1831. 
Commander Ross, nephew of Sir John, 
later became Sir James Clark Ross and 
the foremost polar explorer of his time. 


The 1829-33 expedition which discovered 


and mapped Boothia Peninsula was 
remarkable in that the crew of twenty- 
three spent four winters in the Arctic 
with the loss of only one life. The 
carpenter, who had made the leg for 
Tulluahiu, died of scurvy towards the 
end of February 1833, only six months 
before the crew of the Victory made 
their way by boat into Lancaster Sound 
and were taken on board the Isabella 
of Hull, a ship which Sir John Ross had 
himself commanded in 1818. 

The Victory herself had an interesting 
career. She was at one time used as a 
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packet ship between Liverpool and the 
Isle of Man. She was also the first ship 
equipped with a steam engine on an 
arctic voyage. The engine however did 
not prove satisfactory and was abandoned 
at Felix Harbour with the guns where 
it provided the local Eskimo with iron 
for many years. On Sir John Ross’s 
return the performance of the engine 
became the subject of a long and bitter 
controversy between him and the makers. 

Mr. Learmonth has sent the cannon 
and the hunting equipment to the Royal 
Ontario Museum in Toronto. 


Geodetic Survey work during the 
summer of 1949! 

During the 1949 field season the 
Geodetic Survey established a record 
number of astronomical control points, 
partly because of good weather and 
partly because of transport facilities. As 
a result of the summer’s work 136 points 
were put in, including 19 in Foxe Basin 
for which the Geographical Bureau's 
expedition was responsible, providing 
control for 40,000 square miles of arctic 
and subarctic territory. The work was 
carried out in close cooperation with 
the R.C.A.F. Number 10 Detachment of 
413 Squadron travelled 146,980 miles 
transporting Geodetic parties, and com- 
mercial aircraft 12,220 miles. The greater 
part of the commercial mileage was 
flown in northern Quebec. 


Iwo main Survey groups were re- 
sponsible for the northern astronomical 
work. One under A. A. Johns worked 
in northern Quebec; the other under 


G. A. Corcoran worked north from 
Great Slave Lake to the Arctic Islands. 
In addition precise levelling and triangula- 
tion was carried out along the Mackenzie 
and Alaska Highways. 

The Quebec group, which consisted 
of two parties, established 27 astronomical 
points in the territory between Ashuanipi 
Lake and Ungava Bay. In this area the 
weather was not good; during August 
there were 50-mile-an-hour gales and 
snowstorms, and rain was frequent. 
Knob Lake, the airport for the Labrador 
iron mining companies, was used as 
the main base for the aircraft trans- 

‘Reprinted from the Arctic 
Vol. 3, No. 2 (1950) pp. 18-20. 


Circular, 


porting the parties. The members of 
this group, which included S. L. Kao, 
L. A. McHattie, and G. Gregoire, re- 
ported that there seemed to be an 
unusual number of mink and 
caribou than expected. 

The Great Slave Lake group was 
divided into four parties. Surprisingly 
good weather enabled this group to 
establish 90 points, 25 of them on the 
arctic coast or on the islands of the 
Arctic Archipelago. Four Canso and 
three Norseman aircraft were employed 
for transport. Work was started in the 
Great Slave Lake area and was carried 
northward and eastward as weather per- 
mitted. On the arctic coast a strip about 
200 miles in depth was covered between 
Amundsen Gulf and Simpson Peninsula 
(Gulf of Boothia). The parties continued 
on to the southern coast of Victoria 
Island and = northward through — the 
Boothia Peninsula to Fort Ross on 
Somerset Island. Eastward progress was 
much more rapid than expected and 
Baker Lake was reached by the end of 
the season. The members of the parties, 
which included W. D. Forrester, A. C. 
Rae, A. J. Shama, J. Woodruff and 
D. M. Knox, reported difficulty in 
obtaining astronomical data under the 
conditions of almost continuous day- 
light. 

D. C. Coombs of the Geographical 
Bureau’s expedition to the islands in 
Foxe Basin, led by T. H. Manning, put 
in 19 points in the Hudson Bay area. 
The majority were in northwestern 
Foxe Basin and included fixes on Prince 
Charles, Airforce, Rowley, and the 
Spicer Islands. 

Northern precise work was carried 
out by two Survey groups. R. W. Serviss 
was responsible for two levelling parties 
which continued previous work north- 
ward along the Mackenzie Highway to 
Great Slave Lake to provide precise 
elevations for detailed mapping and for 
engineering developments. Four triangu- 
lation parties under F. P. Steers worked 
along the Alaska Highway in the vicinity 
of Watson Lake, tying in surveys along 
the British Columbia—Yukon boundary, 
and established an accurate control 
framework for further surveys and 
development in the area adjacent to 
the Alaska Highway. 


fewer 














